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| I would not expect to find. amidst the rural 


beauty of the Churnet valley, a large mull grind- 


materials for ceramic industries throughout the 
world. Yet Gonsall Mill is ideally situated to harness 
the cheap and abundant water powet produced by a 
(allon the River Churnet of over thirty feet. Further- 
more, in spite Of its se¢ luded position the mill is served 
hy road. rail and canal, and can thus erind and 
distribute large q rantities of calcined flint, ¢ ornish 


stone and other minerals with the utmost efficiency 
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Most eclectic pottery kilns look the same. It is, however, only 
constant experiment by the men who use them that enables perfection 
to be reached. Such is the Grafton Kiln. Developed over the years it 
is HOW Outstanding in its class — that 1s why it costs a little more — that 

why itis the choice of artist potters throughout the country. Com- 


specihcations and full details of all models will be sent upon request 
IHRE GRAFTON KILN 


THE APPLIED HEAT COMPANY LIMITED 
PFLECEURN WORKS, WATFORD BY-PASS, WATERFORD, HERTS 


6094 Te ran WATEORI 
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COMMENT 


OTTERY manutacturers will have read with interest Notice to Importers 
No. 527, Import Licensing Branch of the Board of Trade, where among 


nylons, cucumbers and hot-house grapes there appears a notice for the import 
of pottery for the first half of 1953. It continues 


The licences will be valid (except where otherwise indicated in the Schedules) for 
imports originating in and consigned from any country other than the following 


Albania. Argentina, Bolivia, Bulgaria, Canada, Colombia, Costa Rica, Cuba 
Czechoslovakia, Dominican Republic, Ecuador, El Salvador, French Somaliland, 
Germany (Russian Zone), Guatemala, Haiti, Honduras, Hungary, Japan, Korea, 
Liberia, Mexico. Nicaragua. Panama, Persia, Philippines, Poland, Rumania, 
Tangier, United States of America, Union of Soviet Socialist Republics, Venezuela 


Yugoslavia 


The potteries look forward to the immediate results of a relaxation of the 


terms and conditions of sale of decorated pottery in the home market. Coro- 


nation mugs as souvenirs will see them through half of 1953 
Sufficient unto the day but it is a planned sales programme decided upon 


now which finds business for the potteries when the Lord Mayor's Show ends 


in the middle of 1953. The quality price factor alone 1s the deciding factor, 


not only for overseas, but for home trade, and this quality price factor 1s 


interminably tied up with increased mechanisation in the production field 


NOTE FOR ABSTRACTORS.. Ceramics, Vol. 4. began on page 1 in’) March, 


1952, and ran lo Pare 240 up fo and including thre July, 1952 SSM In error the 


/ 


fueust, 1952. issue began again at page 1, and continued up to and including 


October 1982. 10 page 144 


{1s from November, 1982. it will begin correctly as page 385 


During the period August to October 19582, if page numbers are given in abstract 


references the month of issue should also be given 


1 pologie sare offere d for any inconvenience 
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The Adaptable Refractory Material 


For many industrial processes where refractories are used, the ad- 
vantages of Refractory Concrete have proved invaluable. Refractory 
Concrete is made from, and utilises the unique properties of, 
Ciment Fondu Aluminous Cement and crushed firebrick or grog. 
Its advantages are:— 
Ready for use and of great strength and hardness in 24 hours. 
Can be used to reduce joints to a minimum. 
Can be cast to any shape. Requires no pre-firing. 
Is stable under load up to 1300 C. Has a melting point of about 1450 C. 
Has no appreciable drying shrinkage or after-contraction. 
Can be brought to working temperatures 24 hours after making. 
Does not spall under widest sudden fluctuations of temperature. 
Pre-cast blocks or special shapes can be made of practically any size or shape 


without distortion or cracking. 


Uses old scrap firebrick to a very large extent. 
Provides an ideal bond for setting firebricks. 


Can be used as a foundation for furnace structures or for linings. 


- If these properties interest you, further details can 
: be obtained by sending for literature dealing with 


REFRACTORY 


published by the manufacturers of Ciment Fondu Aluminous Cement. 


LAFARGE ALUMINOUS CEMENT CO. LTD., 


73 BROOK STREET, LONDON, W.1. 
Telephone MAY fair 8546 
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CERAMICS 


Materials Handling—A New 
Technology 


L. LANDON GOODMAN 
B.Sc.(Eng.)(Lond.) A.M.I.Mech.E., A.M.I.E.E, 


Industrial Specialist, British Electrical Development Associatior 


| WOULD like to. stress the 

beginning of this paper that mate 
nals handling does not only apply to 
the large works or mass production 
industries, but has applications just as 
wide in the smaller works and jobbing 
shops 

Now what is materials handling? 

define materials handling as the 
movement of everything within an 
establishment. The handling of the 
raw Materials, materials between 
operauions, finished material, 
scrap, process machinery, the move 
ment of workpeople in relation to the 
handling of material 

A shorter definition is that “mate- 
nals handling is the art of rationalising 
the handling and movement of 
materials.” 


stores, 


Mechanical Handiing 

When the handling of material 
cannot be done elliciently by hand, 
mechanical equipment should be put 
in to do the work: this is then termed 
“mechanical handling.” 

Thus it us that the scientific 
overall consideration of the movement 
and storage of material cones within 
the field of materials handling, tor 
example, mechanical equipment may 
be used or handling may be obviated 
by the re-deployment of machines. 

One of the cardinal rules of mate 
rials handling 1s, if possible. do not 
handle. The ideal factory would be 
conspicuous in that there would be an 
absolute Minimum of materials hand 
ling and hence mechanical handling 


seen 


devices. Materials handling should 

not be considered by itself. There ts 

an allied field which must be con- 
paper presented to The Pottery Ma 


sidered with materials handling, and 


that is “materials processing. 


Materials Processing 
Materials processing can be defined 
as the operations that material under 
goes during the course of Manufacture 
which changes its form or composi 
tion, or indicates its quality 
Fxamples of change ol 
moulding and packaging 
Examples of change of composition 
are pottery firing and heat treatment 
Examples of indication of quality 
ure Inspection and moisture mdication 
A little thought will show that mate 
rials handling and materials processing 
linked, and indeed, should 
together The 
determined 


form 


ure closely 
alWavs considered 


type of processing ts often 


by the method of handling and vice 
versa. Tf possible, processing should 
be carried out while the material 
is on the move. The correlation ot 


the processing and the handling leads 
to uniform flow and simplifies instru- 


mentation and control of both hand 
ling and processing. Many benefits 
accrue: productivity greatly in 
creased, process loading is) much 


improved, inter-process stores are cut 
down to a minimum, bottlenecks are 
eliminated and the overall pulse of the 


organisation beats more quickly and 
more regularly. In practice, many 
other results can be claimed, such as 


reduction accidents to” personnel, 
dumage to products, uniformity in 
products, better utihsation of labour 
and factory space. 

It may be said that of the 
materials handling has been relatively 
neglected in this country. The proot 
of this statement lies in visits to indus- 
trial establishments when it is) quite 
usual to see the of 


two, 


latest 
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being ted with material 


iftted by hand trom a pile on the floor 


machinery 


partly surrounding the — machine 
Again, articles on the platform of the 
latest. type of motor-lorry will be 
loaded and unloaded bit by bit) by 
hand 

Ihere are two factors to be con 
sidered in the introduction of ‘ 


scheme 
fuctor 
Ihe technical 


materials handling 


The 


human 


factor 


The Human bactor 
Human beings naturally resent both 
change and criticism, and these facts 


must be 
the 


kept uppermost in) mind in 
introduction of any new method 
The methods of introduction depend 
ipon Whether the scheme ts going into 
either a an existing plant. In 
the tollowing we will the 
iffer as it which concerns us 
most at the present day 

There not appear to be any 
where enough instruction and 
information given to statl and workers 


new of 
consider 
one 


does 


near 


Ihe average man has possibly 
over TOO) years’ training political 
matters, but none whatsoever in 
economic affairs. Restricted practices 
im many causes are based false 


premises Which can only be overcome 


by education over a period of time. 
depending upon how deep are ther 
roots. With some industries a very 
lengthy period of re-education would 


the only solution. to 
break old practices and introduce new 
methods 


ippear to be 
It is necessary for a success 
ul introduction of any scheme that 
full co-operation must come trom the 


oremen and workers, and atts 
exeellent af useful) suggestions can 
come trom them as well. kor. this 
latter to take place it is essential that 


they should have a knowledge of this 


technology and its implications 


The Technical actor 

(a) Flow and Work Movement Charts 
and Three-Dimensional Models 
It is essential to tind out what ts 
happening at the moment betore 
improvements can be sug 
vested Ihe best way ino which 
this can be achieved is by the use 
of tlow and work movement 
charts The establishment should 
be broken down into snall units 
ind each unit surveved indepen 


dently. When once a flow sheet 
been made it will be tound 
that immediate improvements can 
readily be seen even with an 
elementary knowledge of — this 
subject 

It is emphasised in (a) that only a 
small portion must be covered at 
Therefore the best pre- 
liminary procedure 1s to follow an 
operator, a product or a process 
trom an arbitrary starting point to 
an arbitrary finishing point 

Ihe management, foremen and 
workers should have a knowledge 
of the more elementary basic prin- 
ciples involved, because so often 
valuable suggestions can come 
from them. No man knows his 
department as well as the foreman, 
and he, when properly guided, ts 
In a position to do most valuable 
work in this field 


h iS 


ih) 


onee 


(d) The above personnel should have 
a knowledge of the equipment 
available, and its methods of 
operation 

(e) The ultimate goal, proceeding bit 
by bit, is from the tactory of vour 
supplier the user of your 
products 
The examination of plant layout 

must always be with the idea of 


eliminating handling. If such elimina 
tion cannot be achieved by replanning 
of departments or machines, process 
integration and so on, then it ts 
necessary to see tt the handling can 
be done economically by machine. A 
basic plan should be kept in) mind 
and, when the schemes have got under 
Way as indicated in (e), it will cover 
the whole organisation not only pro 
cess by process or department by 
department, but from works to works 


Certain sections may repey early 
study, eg.. loading bays, stores, 
plant layout) and = inter-departmental 


movement 
It cannot be too strongly emphasised 


that the two essential factors in any 
schene are planning and organisa 
tion. Too often tactories and 
industrial workshops methods are 
being used which, like Topsy, “just 
vrowed” with original or. inter 


mediate planning at any stage 


Application of Equipment 
There are a@ number of simple rules 


for the appheation of matertals 
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handling equipment and | would 
recommend that a study of these 
should take place before any schemes 
are considered 

One of the difficulties of planning 
any materials handling layout is in the 
correct choice of equipment. Though 
the range of equipment is extremely 
wide and in general there is more than 
one type which can do a particular 
job of work, only one will give the 
most efficient result. The correct 
choice requires knowledge and ex- 
perience of the various tvpes available 
In the short time remaining for me | 
can only indicate some of the main 
types of equipment that are available, 
and it iS important that when faced 
with any problem very careful con- 
sideration should be given the 
choice of equipment 

Broadly, materials handling equip- 
ment can be divided into three main 
categories, overhead, bench and floor. 
There is in each category a sub- 
division, namely that type which will 


handle bulk material and that which 
will handle individual articles and 
packages. 

Overhead equipment consists of 


overhead runways, lifting equipment, 
cranes and chain conveyors. 


Overhead Runways 


Overhead runways have many uses 
in industry where lifting and or move- 
ment are required. Runway systems 
can be employed where the trequency 
of flow does not warrant a conveyoi 
system: when the lifting and move- 
ment of material 1s required in situa- 
tions Where a conveyor or automatic 
device is not practicable as in feeding 
the machine and unloading lorries: 
and again where the loading of miate- 
rial on to a conveyor would be difficult 
due to bulk or weight. 

A runway system can vary from a 
short length over a machine to a com- 
plex layout with electrically-operated 
turntables, switches, built-in) weigh- 
sections and electrically-operated lift- 
ing sections. Trolleys can be of the 
push-travel, hand-geared or electri- 
cally-driven type. The load can be 
directly placed on a carrier fixed to 
the trolley or through the medium of 
lifting blocks, hand or electrically 


operated 
Overhead gantry cranes are too well 
description, the 


known to need any 
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motions—longitudinal travel, cross 
travel and hoisting —can have manual, 
partly manual partly electric, or all 
electric drive. [| would like to draw 
your attention to the underhung 
gantry type of crane. In this design 
the load girder forms or 1s part of the 
crane girder, and is usually an “H” 
section R.S.J. on which runs a stan- 
dard trolley to which is affixed the 
litiing blocks. Thus it is seen that the 
crane can be looked upon as a move 
able runway. The crane girder can 
either be manual or electrically-driven 
longitudinally 

A very important feature is that the 
crane girder can be latched to neigh 
bouring runways or another under- 
hung crane either directly or by a 
short length of runway. This allows 
the trolley and blocks to be run off 
runways on to the crane or Vice versa. 
Thus an extremely flexible system can 
be built up. The uses of this type 
are Many, in warehousing and storage, 
loading bays, and tor teeding 
machines. 


Jib Cranes 

A jib crane having an “H”™ section 
bottom girder with trolley and 
electric pulley blocks 1s extremely use- 
tul tor feeding machines, and gives a 
much greater coverage than the single 
litt type 


Overhead Chain Conveyors 

Overhead chain conveyors tall into 
two principal types. The simple over 
head chain and the pre-selective dis- 
charge type. 

The overhead chain conveyor is one 
of the most important types of hand 
ling equipment. It has normally two 
main functions, either as a means ot 
transport trom place to place, or to 
carry material through process work 
Very often, however, a combination 
of these two functions 1s carried out 
by one conveyor, depending upon con- 
ditions. The simple form consists of 
a power-driven endless chain sus- 
pended from an “H”™ section track by 
means of trolleys spaced at regular 
intervals. Suitable carriers are hung 
from the trolleys to carry the load 
which individually may be trom a 
few pounds to one ton in weight per 
carrier. Such conveyors can be made 
up to one mile or more in length 


(Continued on page 410.) 
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CASTING IN THE CERAMIC 
INDUSTRIES 


SPECIALLY CONTRIBUTED 


plaster moulds Was 


( *ASTING: in 


indus 


mtroduced into the ceramic 
try between 1700 and 1740, apparently 
Before this, English 


pressing plastic bodies 


from france 


potter Were 
het WECT) moulds ol 


Stathordshire 


metal, or of carved 


tlabaster In this way 


thinner articles were made than was 
possible by the other methods then in 

Ihe art of ny plaster moulds was 
brought to this country by a Burslem 
potter At that time the slip used was 
made from clay and water without the 
ddition of che nical icflocculating 
vent Its pint weight was the 

onot 29! ov ait contained about 
4) per cent of water Its disadvantages 
were that it did not flow readily. and 
sas lable to trap air, giving pinholes 
Ihe hivh water content resulted in oa 
shrinkave on drying, which 
caused difficult) casting intricate 
Nap It also led to heavy wear on 
the moulds, since the large amount ot 
water to be filtered away into” the 
plaster dissolved the face ofl the 


Use of Chemical Deflocculents 


The use of chemicals as detloccu 
lents to merease the fluidity of slips ot 
high pint weight was first) published 
by © Goetz’ who apphed tor a Ger 
man patent for the process in 
This) covered) the improvement in 


fliodity of casting slips by the addition 
bicarbonate. 
addition ot 


of sodium 


or Without the 


carbonate, of 


cinnabar (mercury sulphide). The use 
of cimmnabar is a strange one, and 
odium bicarbonate Nol now 
regarded as a detlocculent, but rather 
is a co lating agent tor clay Slips 
Other patents tollowed ifter this 
date specitving, among other things, 
sater vlass, and 1903) FE. Weber 
patented a process for casting articles 


from muxtures of tireclay and = grog 


similar to. the still 


This 


used 


Was process 


Preparation of Casting Slips 

The preparation of a casting slip as 
a matter of treating the clay or body, 
usually in plastic state, with the 
requisite amount of water and 
detlocculating agent The detlocculent 
used depends on the body, and the 
amount added is otf the order of 
1 to O2 per cent. on the weight ot 
body. bor earthenware it is usual to 
use mixtures of sodium carbonate and 
sihheate, and for china, sodium silicate 
Other 


been used tor 


detlocculents have on occasions 
and china, 
and a pols 
phosphate 


porcelain 

tunnate 
sodium 

usually 


sodium 
merised torm. ot 
Ihe mixing ous done a 
separate blunger, and the slip lawned 
into an trom whence it ts 
delivered to the casters in buckets, o1 
preterably by overhead pipes Care 
should be taken in the blunging to see 
that the covered, or alt 
may be beaten into the slip, causing 
pinholes in the cast article. In some 


such as 


bludes ure 


cases the slip is de-aired betore reach 
ing the casters, but the practice 1s not 
common. Properly made slip, kept 
moving in the pipes, does not set solid 
but flushing out the pipes at regular 
intervals IS a Wise precaution 


Advantages of Alkaline Casting Slip 
The advantages of an alkaline cast 
ing Slip are derived trom the fact that 
the slip can be worked at a higher pint 
weight without loss of fluidity. Tt as 
common practice to work at 36 02. pt, 
which means that the water content 
is only about 28 per cent. The con- 
sequences of drving 


this are less 
shrinkage the and 


clavware, less 
wear on the moulds, since less water 
has to be passed into them. There ts. 
theretore, solvent action on. the 
mould face. The one disadvantage ts 


less 
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OPTICAL 
PYROMETER 


ElhottOptical Py rometers pre 


vide the most efficient, reliable 
and convenient means of making 
spot-on readings of very high tem- 
peratures in electric are furnaces 
metallurgical hardening and at 
nealing furnaces, brickworks, pottery 
kilns and for many high temperature 
applications where it ts impractical to 
employ thermo-electrical pyrometers 
By matching the variable light emitted from 
a standard lamp filament within the instru- 
ment to the brightness of the heated object 


accurate temperature readings are obtained 


The instrument weighs less than 4 1b. complete 


INSTRUMENTS 


[LIOTT | FOR PROCESS CONTROL 


TIDEWAY 323. 


CENTURY WORKS LEWISHAM, 


PLLIOTT LROTHERS LONDON I 
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LAY PARTICLE 


ADSORBED LAYER OF | 
NEGATIVE CHARGES (On') 


that the clay particles are smaller than 
in the plain water slip and pack Ughter 
he mould, with the 
result’ that) the water passes more 
lowly into the plaster, and casting 
rates are slower. After use the moulds 
need drying betore re-use, and this is 
done at temperatures below 


on the face of t 


the plaster Starts to decompose 
it that temperature 


Other Deflocculating Agents 

Although in this country soda ash 
ind soda silicute are mostly used tor 
preparing casting slips, there are other 
ubstances which wall detlocculate clay 
bodies, such as sodium tannate, borax, 
sodium) oxalate, and polymerised 
sodium phosphate. These all have the 
property in common with soda ash and 
hicate that they are acted upon by 
water (hydrolysed) with the formation 
of newatively charged hydroxyl (OH) 
Na-CO,+H.O 2Na 2OH +H.CO 


soda ash 


carbonic acid 

These other deflocculents are not 
used as commonly as more usual ones 
on the vrounds of either expense oF 


slowness of deflocculation 


Storage and Mixing of Deflocculents 

Ihe wervhing of  deflocculating 
wents and them addition to the clay is 
best done by some responsible person, 
since aceuracy essential af) con- 
sistent slip is to be prepared The soda 
ish is best obtained in the anhydrous 
orm, since the ervstals tend to lose 
water of crystallisation when exposed 
to oan The product usually of 
variable composition ind at is am 
possible without a previous analysis, to 


weigh out the meht amount to vive 


WATER ENVELOPE 


Fig 
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POSITIVE COUNTER CHARGES 


FREE LIQUIO MEDIUM 


POINT WHERE 
CHARGE 


NET 
1S ZERO 


] 


the required concentration of sodium 
carbonate. Moreover, in a damp con- 
dition reacts with atmospheric 
carbon dioxide, forming sodium 
bicarbonate. This is undesirable, since 
the bicarbonate is a cause of slips 
thickening. Sodium silicate (water 
glass) 1s sold in the torm of @ syrupy 
liquid in which the ratio of Na.O to 
SiO. can vary from 1:1 to The 
concentration of solid the liquid 
cain also vary. 

Before use, therefore, one requires 
information on the type and concen- 
tration of silicate present. This data 
is. supphed by reputable manutac- 
turers, and the type of silicate used 
with a particular body should not be 
varied when working satisfactorily 
The significance of the use of different 
silicates will be explained what 
follows. Diluted sodium silicate tends 
to decompose when stored, and loses 
its) deflocculating power. It) shouid, 
theretore, only be diluted immediately 
betore use. 


Colloidal Properties of Clay Slips 

It will now be convenient to discuss 
the mechanism of casting. The clay ts 
present as particles, some of which are 
finer than |e in) diameter These 
exhibit colloidal properties, which 
means briefly that they are electrically 
charged and in a. state of constant 
vibration, due to the impact on them 
of water molecules. The charge on 
the particles can be neutralised, and 
this causes the clay to be thrown 
down, or coagulated. This operation, 
which is the reverse of deflocculation, 
is called flocculation 

The charge on the clay particle can 
be demonstrated by passing an electric 
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current through clay slip. The 
clay particles, which are negatively 
charged, move to the positive elec- 


trode, where their charges are neutra- 
lised and the clay collects. This 
process has been used for the purifica- 
tion of china clay in) Germany. 
Another important property of some 
colloidal particles is the ability, under 
certain conditions, of taking up water 
and swelling. 


Origin of the Charge 

The origin of the charge on clay 
particles has been the subject of much 
speculation, for a resumé of which the 
reader is referred to a paper by A. L. 
Johnson and F. H. Norton,’ since this 
is Outside the scope of this article. 

The idea advanced by these authors, 
and which seems most in favour at 
the present time, is that the negative 
charge on the clay particle is due to 
the preferential adsorption of nega 
tively-charged hydroxyl tons 
These form a layer which can be 
regarded as part of the solid. Sur- 
rounding these negative charges are 
the positive counter-charges, the whole 
constituting what 1s called an electrical 
double laver. The distribution of the 
counter-charges is such that some may 
be in the water laver which arises 
trom hydration of the 1ons, and which 


VISCOSITY 
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is more or bound to the 
particle, and some in the free water 
medium surrounding the micelle, as 
the particle and its associated charges 


less clay 


is called Ihe depth of the water 
laver will vary with the degree of 
hydration of the positively-charged 


anions. At point in the free 
water medium the net electric charge 
will be zero (Fig. 1) 

When a clay is suspended in water 
the positive counter-charges are hydro- 
gen ions (H*). When substances like 
alkalies are added, some of these can 


some 


be replaced by sodium (Na*) ions 
thus 
Clay OH-H NaOH — Clay ONa 
H.0. 
Due to hydration of the sodium ton 
this causes the water hull to swell, 
and this etfect is most) pronounced 
with monovalent ions. Similar re- 
actions occur with soda and 
sodium silicate which give alkaline 
solutions by hydrolysis. E.g., 
Na HO 
soda silicate 

2Na 2 OH H.O.«S1.0 

Silicie acid 

When base exchange complete, 


further addition of alkali will increase 
the concentration of sodium and 
hydroxyl ions in the free liquid. This 
can result in two things 


POINTS OF MAXIMUM 
DEFLOCE ULATION 
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evativel charged OH 1OnS 
ire forced into the micelle ina 
dsorbed on the clay particle 
thereby increasing its charge e 
the dielectric constant of the 
mediin Hg id IS 
reduced 
‘ th potential of the particle 
by the tormula 
4 ed 
I) 
Tie dus the thickness of the electric 
flouble layer. it tollows that the etlect 
f (a) and (b) above is to increase the 
elt potential of the particle Ihe 
lores ofl rep between the 
particles yreat ind the system ois 
ited Monovalent rons pro 
duce the greatest effect on the particle 
nd the degree of detloccu- 
It wall also be evident) trom 
i! that the presence of tree 
QOH jonsin the liquid) medium 1s 
ned ! to produc the maximum 
Hhect 
\ A KNOWN the iddition 
reer of the detloc 
ih al to thicken 
Ih i med to be due to. the 
ed coneentration of sodium 
the medium torcing positively 
‘d ions into the micelle 
in the eflects of the 
charged adsorbed ions. The 
t charge o the micelle as) thus 
dice ind with ait the zeta potential 
hie forees of repul on between the 
rucles are th reduced and the slip 
hick salts) such is. the 
ind sulphates of calerum 
ind mavynestum can also enter into 
xchaunve with the clas In these 
the water layer as much smaller and 
th } ! dist ce of the cathons 
ed Ihe slips are theretore 
thich lo detloc 
{ it ois necessary to remove 
thes Oluble salts by the addition ot 
carbonat which converts 
thes carbonates ind 


Choice of Deflocculents 


\ kKnowledve ol the colloidal 
el of the ¢ in bodies helps 
eApla the reason why certain 
detlocet lents are used in preferenec lo 
others ind also why certain” faults 
the casting process It Is 
well Known that colloidal systems can 
be stabilised protected iwainst the 


etfect of other chemicals, 
addition of certain 


themselves colloidal 


cougulating 
by the 


which 


substances 
The 

referred to as protective 
Common examples are glue 
In the ceramic 
field the organic carbonaceous matter 
in ball clavs, and colloidal silicic acid 
produced by the hydrolysis of some ot 


afe 
flutter ire 
colloids 


ind some of the gums 


the sodium) silicates are important 
examples. This reflected the 
ease with which black ball clays can 


be defloccuiated to give very fluid slips 


Assessing Casting Properties 


The usual the 
casting properties of a clay or body 1s, 
in the first instance, to tollow’ the 
change in produced when 
the deflocculent is added. The vis- 
cosity then plotted against the 
added, expressed as mo's.Na.O 
to a fixed weight of the plastic body 
or clay (Fig. 2). The point of mani 
muni defloccul ition comeides with the 


Way Of assessing 


VISCOSITY 


minimum im the viscosity curve. It 
will be noted that soda Silicate VINES 
the higher fluidity (lower viscosity), 
ind this is. asertbed to the fact that 


colloidal silica as formed and stabilises 
the ilso less athected 
by sShght varmations in that amount of 
alkali masyimun 
The ash contri 
colloidal material to the 
a slip which as less 
sensitive to errors 
in the tdded alk ili Since 
the particles are less deflocculated, the 


system, Which is 


idded at the point ot 
deflocculation soda 
butes no 

and 


ind as 


system, 
turd, 


Ives 
More 


mount ot 


casting time is less than with silicate 

It is in an attempt to balance the 
desirable characteristics ot both 
detlocculents that. with earthenware 


a mixture of soda ash and sil 
eate is usually employed. It appears, 


bodies 


however, that the amount of pro 
tective colloid needed to stabilise a 
system is somewhat critical, and that 


if too much is added the slip becomes 
thick again. Thus earthenware bodies, 


which contain protective colloid trom 


the carbonaceous matter in the ball 
clays. are best detlocculated with a 
mixture of Soda ash and silicate of a 
low SIO QO. ratio, whereas bone 
china. which is a body deficient in 
protective colloid, works best with a 


odium silicate of a high silicate ratio, 
since then sufficient colloidal 
idded to stabilise the system 

There are certain well-known faults 
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LET US HELP 10 SOLVE 
YOUR ANNEALING AND 
DECORATING PROBLEMS 


We believe that our Technical Service can be of great 
assistance to you In connection with your Lehr and Furnace 
requirements. Whether the problem is one of improving 
existing plant or installing a completely new layout, our Engineers 
will be glad to give you the benefit of their specialised 
knowledge and long experience 
We can offer really quick delivery of Lehr and Furnace equip- 
ment. As well as installing and maintaining such plant, our 
service includes detailed instruction to your own staff in its 
operation and effective care. Write or telephone us to-day for 
a discussion, without obligation, as to how we can assist you 


MODERN MECHANISATION LTD 


Office 687 FINCHLEY ROAD, LONDON N.W.2 
Telephone : Hampstead 8483 ‘ 


8° Electric Decorating 
automatic temperature control up Sees 
to 600 C. (Photo 
162 1. Friedman Ltd 
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that occur trom time to time in cast 
Ing Thick, or livered, slip describes 
condition which the colloidal 
particles become coagulated as a result 
of the charges on them being neutra 
lised It may be only a surface etlect, 
due to the action of atmospheric car 
bon dioxide. which dissolves in- the 
water forming carbonic acid, and 
ibseq ently bicarbonate ol soda. 
which cougulates the slip This type ot 
livering can often be overcome by 
ridding a little hot water and blunging 
More difficult is the general thickening 
of the slip. This will trap air bubbles 
ind give pinholes in the ware made 
not Casting will be slow, and 
the cast will be flabby and may collapse 
on removal trom the mould 

Such livering can result) from) the 
presence of soluble salts, which bring 


tro 


thout coagulation of the colloidal 
particles. Examples are calcium sul- 
phate from casting scraps and some 
kinds of hard water, soluble salts in 
the clays themselves, and bicarbonate 
of soda in soda ash which has been 
stored in damp conditions for some 
time. Another possible cause is. the 
introduction of too much protective 
colloid by the use of too much, or the 
wrong kind, of soda silicate 


Variation in Casting Rate 

This is a troublesome fault for piece 
workers When it lengthens the time 
required tor casting unduly, Varia 
tions in the casting rate can arise from 
variations in the pint weight, or trom 
chanves in the alkali addition. A 
change in the kind of ball clay used may 
affect the casting rate, since this 

possibly ilfected by the presence ol 
soluble material the clay, and 
variations the protective 


colloidal material present 


Pinholing 


It has already been noted that this 
fault can arse trom bubbles of au 
trapped slip, especially this 
is livered An bubbles can be formed 
in Slip in a Variety of ways, such as 
bad blunging with the paddles not 
covered, leaky slip pumps, and by 
splashing pouring: slip) trom) jugs, 
ete., these are used 

Returns from. casters tend to be 
thicker than fresh slip, due to contact 
with the plaster. Such ship wall tend 


to hold arr bubbles and it should not 


be allowed to splash into the ark 
During the casting operation water 
enters the mould, and the air in the 
pores in the plaster must escape. At 
times this may be through the slip in 
the mould. If tor any reason. the 
bubbles hold on to the side of the 
mould, they may cause pinholes 
Sponging the mould sometimes helps 
in such cases 

Needless to say. the moulds must be 
designed to allow easy filling with the 
Slip by the provision of suitable vents 
tor the displaced air. Failure to do 
this may result in air locks, and part 
of the mould may not fill, or possibly 
the trapped air may escape by blowing 
a hole in the partly-cast article. This 
hole will probably not fill up in. the 
subsequent casting 


Wreathing 

This is a tault in which bands otf 
unequal thickness appear on the out- 
side or inside of the articles. On the 
inside it is caused by bad draining of 
the slip when the mould ts tipped, and 
is caused by the slip being too thick, 
either as a result of livering (this can 
happen in the mould itself) or of the 
use of too much silicate. Externally 
the wreathing may be due to uneven 
porosity in the mould such as may 
result trom uneven) drying. This 
would cause different casting rates in 
ditferent places. Lack of homogeneity 
in the slp may also cause it, and 
spinning the moulds ts often done tor 
this reason 


Solid Castings 

In casting solid articles the opera- 
tion issconsiderably prolonged, and 
certain possibilities of trouble exist 
which are not otherwise encountered 
in normal casting operations. Where 
a thick article 1s being made the cast 
ing becomes slower as the clay builds 
up on the tace of the mould. Where 
the casting is being done trom both 
faces of the mould it may be dithcult 
for fresh slip to penetrate into the 
ever narrowing gap between the two 
clay layers. If this happens, and casting 
stops, a flabby layer may result which 
will crack on drying 

In order to assist the penetration ot 
sip, and to provide reservoir, 
moulds for solid casting are usually 
fitted with a funnel which its_ filled 


(Continued on 409.) 
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In the light-weight Type MP DeVilbiss: Aerograph Spray Gun high- 
quality industrial spraying is brought down to its smallest compass 
Girl operators can use the MP gun with pertect results, and new alt 
control and volume control features make fot increased efhiciency and 
speed. It can be fitted with either 1 02. OF 4 oz. cup for gravity feed, 
uses very little compressed alr, and gives the most delicate grades ot 
blending or shading, whether freehand ot through stencils. Write for 
catalogue (Dept. Qa) or let one of our representatives show you how 
the MP gun, OF others from the DeVilbiss Aerograph range, can 
help you to cut down costs and improve your finish. 


D EVI LB Sets the pace Spraying 


The Aerograph Co. Lower Sydenham, London, S.E.26 
Telephone: Sydenham 6060 (8 lines) 
Branches and Showrooms London, Birmingham, Bristol, Glasgow. Manchester 
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CERAMICS 


Depreciation and Maintenance of 


Pottery Manufacturing Equipment 


ind speeding up production, the 
directors of a pottery manutacturing 
company the Midlands” recently 
consulted) certain) suppliers of mix 
mullers and pulverising machinery a 
to problens of depreciation 
nd maintenance, and by acting on 
the advice given, this company was 
thle to adjust the book value of ats 


equipment and is now in a position to 
neorporate a uniform: figure each 
years COSTINGS 

At the end of December ryoi. 
the Mix-Mullers and Pulverising 
Machinery Account kept in the com 
pany'sS private ledger showed a debit 
balance of and at a con 
rence it was decided to write down 
the book value in such a way that at 
the end of seven years the account 
would show a balance of about £7,175 
Ihe planning department) was in 
tructed to draw up a maintenance 
budvet covering the whole of this 


period, and this showed progressive 
reuse from an the first year 
the seventh year the 
tual tizures being as set in Table | 


In Jantiary additional pul 
CrISe! plant ind tools were 
ed ured if i total cost of £6,300, 

mecluding the carriage charges, in 
tation expenses and insurance, ete 
ind at Wa desired to apply to this 


capital outlay a method of computing 


the purpese ol reducing costs 


depreciation 


book value to 
time 
{7.825 or 52 


ot the 
ind as it 


fixed 


value 


gure 


3.—Application of ‘‘Percentage’’ Method 


by S. HOWARD WITHEY, F.Comm.A. 


ol 


which would reduce the 
thout £3,510 seven 
This meant writing off 
per cent. of the old 
equipment. and £2.790 or 44 per cent 


the new equipment, 


was the intention to include 


in the manufacturing 


costs for the use of the entire equip 
ment, it was clear that the annual rate 
depreciation 
based on the redtuiced book values and 


of 


not on the original capital cost 


would have to. be 


bor 


the purpose of determining the precise 


Pa 


tes. to 


be 


applied, reference was 


made to a specially compiled deprecia- 
which Table 2 an 


m table 
e\vtract 


ot 


PRECTATION 
MIANL PAC TERING FOULPMENI 


ats 7 

iM) 

19° S6 

24:19 
43 
39 


AKL 


TABLE FOR) 


y 10 

ROO 
15 36 17°19 1900 
2215 2464 27°10 
31°42 34°39 
44.09 4098 
18 32 §2:17 


74 &4 02 87 44 YO TS 
4&8 KA 4Y Y9-()? 
71 Q7-4¢ 53 

wives the total percentages 


| 
id 
@ “ 
j 
| 
j 
) 
f 
486 57-97 S698 
S16] 61 06 65S 13 
BuDot 1] Oo Od 64-57 68 63 
13 61 O66 | 458 
A d 17 () RX 83-3? 
Ve 18 29: 0 R168 84.99 
19 7481] 79 48 8333 87-84 
1) 7H R113 84-84 87:84 
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Granulated, Powdered and Dehydrated 


Granulated 


IMMEDIATE DELIVERY 


FROM U.K. STOCKS 


CLIFFORD CHRISTOPHERSON & CO. LTD. 


LONDON: 19, PARK LANE LONDON, Wool.) Tel: GROSVENOR 1311 


MANCHESTER: 116, CORN EXCHANGE BUILDINGS »- MANCHESTER, 4 


Tel: BLACKFRIARS 1718 + 


GLASGOW : 75, ST. GEORGE'S PLACE + GLASGOW, C.2) Tel: CENTRAL 5440 
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which wou f the new equipment of which 44 per 
ranging was to be extinguished, the 


ubjected to ite of annual deduction based on 


ites. In the diminished book value was 8 per cent 
equipment, of consequently, the depreciation compu- 
is to be written tations to obtain the desired results 
the appropriat vere made * manner shown 


t4.903 (viz 33 £428) 
Depreciation 

¢9 R84? (vay | 41.093) 
f t4.810 (viz 4.903 439%) 
Depreciation 
$36 
RSR Jessy 
149 Jesy £334) 


Depreciation 


s.the asset account will show the following figures 


AND PLULNERISING MACHINERY A 


Dec. By Deprec 
Dec. By Bilance 


of the value 
extinetuushed over per 
Svan when 
deductions at) varying 
ise. the orwina 
which S2 per cent. w 
: ite W lO per cent while in the cas below 
) i 
Depreciati £2.04 
nt £13,500 (viz. £18,000 £1500 1350 
Depreciation {1.815 
ry 150 (v4 #12500 so £1.35 1915 
cent (S796 less £464 478 
Depreciation 1.643 
K per cent. « 393 
a £1486 
4 | 
| 
h Yea 
» 
10 px cent 
K per cent 
£1,348 
Yeu 
Xp cent 334 
t 1.220) 
\tthe end of the se\ cn 
£ 
1), MAM Credit 
| td 5.000) written off 2.004 
J | Addit 63 curried down 19.296 
$7] 
| | d Dec. By Depreciation written off 
lan mrt low! 7.48 
en Dec. By Balance ¢ ed down 17.48] 
£19.29¢ 


GOLD 
EDGE 


LINES 


THE “RYCKMAN” GOLD EDGE 
LINING MACHINE PRODUCES GOLD 
EDGE LINE OR STIPPLE ON CUPS, 
SAUCERS, PLATES, ETC. UNSKILLED 
FEMALE LABOUR MORE THAN 
DOUBLES THE USUAL OUTPUT WITH 
SUPERIOR RESULTS AND A CON- 
SIDERABLE ECONOMY IN GOLD 
CONSUMPTION 


Manufactured in England 


F. MALKIN & CO. LTD., LONGTON, STOKE-on-TRENT 


TELEPHONE: LONGTON 33873 


1984 1954 
Jan. To Balance brought down 17.481 Dee. By Depreciation written off 1.643 
Dec. By Balance carried down 15.838 


£17,481 


1955 


t 
Jan. To Balance brought down IS.838 Dee. By Depreciation written off 1486 
Balance carried down 14.38) 


By Depreciation written off 
Dec By Balance carned down I 


lo Balance brought down 14.382 


1957 t 
Jan. To Balance brought down 13.007 Dee. By Depreciation written off 1 
Dec By Balance carmed down 1] 


3.0007 


+ 
Jan. To Balance brought down 11.787 Dee. By Depreciatio off 1.102 
Dec. By Balance carried down 10.685 


{11.787 


}YSY 


Jan. To 
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It should be noted that af the The general conclusion to be drawn, 
traihtliine method of computing therefore, 1s that in all cases where 
recording depreciation is applied maintenance costs are increasing each 
this set of circumstances, the total year, it is advisable to base the depre 
mount to be included in each year’s ciation computations on diminishing 
costs would increase from £1,816 in book values in order that the annual 
the first ve {2.716 in the seventh decline in the depreciation debit will 
tt shown in Table 3 provide the margin needed to meet the 
By applying the percentage expanding upkeep costs 
method, the total burden will be The next instalment of this’ series 
equally distributed over the period, will discuss the problem of repairs and 
ind a fixed figure of £2,304 will be renewals of manufacturing equipment, 
charged each vear, as demonstrated in indicating modern methods ot 


lable 4 accounting and classification 


rc 


3 


Maintenance otal Cost 

300 R16 

490) 
960) 
1.08 
1.200 


tS 


~ 


ABLE 4 
Maintenance 


t 
49) 
S60) 


, 
+ 


ty 


£16,130 


GLASS INDUSTRIES plant. machinery, raw materials, and 


demonstrations — of vlass-blowing and 
EXHIBITION other processes involved in the industry 
Further information can be obtained 
is beheved t he fir from Mr. G. F. E. Grimaldi, at The 
Exhibition devoted Glass Industries Exhibition 194-200 
British Glass) Industry Bishopsgate, London, E.C.2 
» all users of glass in its 
forms, will take 
Horticultural Hall Bonus for Employees. Employees who 
London participate in the profit-sharing scheme 
of Quickfit and Quartz Ltd... manufac 
the turers of screntific and industrial chemical 
bition will t glassware, of Stone (Staffs). a member of 
the British Glass t the Triplex group of compantes, will this 
ts resources and. craft year receive a bonus of 8 per cent This 
ders of home decision has been taken at 4 meeting of 
and visitors the company’s main. profit-sharing com 
it time mittee, presided over bv Sir Graham 
products of Cunningham. chairman nd managing 


will ude director of the group 


3 
ae 
Depreciation 
1.516 
1983 
19S4 1.S16 
1955 1.517 
19S6 1.516 
1987 1.517 
1.816 
POrars t 10.615 £16,130 
Depreciatl Total Cost 
+ 
1983 1.815 OS 
1.643 303 
1.486 306 
1.3458 WS 
19S7 1290 2.305 
1958 1,102 1.200 £302 
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K I LN FU RNIT E 
BY “CARBORUNDUM” 


More and more ceramic producers are turning to the use of “CARBOFRAX" silicon 
carbide Kiln Furniture. Operating reports based ona variety of service conditions 
endorse its superior characteristics. These are summarized, with resulting benefits, as 


i High resistance to thermal shock High refractoriness to avoid warp- 
provides freedom from cracking ing and cracking. 
5 A thermal conductivity about 10 
times that of fireclay means more 
at elevated temperatures permit- 
rapid uniform heat flow to ware 


2 Exceptional load carrying strength 
ting use of thinner tile 
We shall be happy to give you the 
Absence of boiling and blistering benefit of our unique experience in 
eliminating ware spotting this field 


THE CARBORUNDUM COMPANY LTD. 
TRAFFORD PARK MANCHESTER 17 “IV 
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British Pottery Managers’ and 
Officials’ Association 


the 2 October, 1952. all thres 
branches thie ihove Association 
ombined in a jornt meeting in the Han 
Town Hall under the chairmanship 

the president, Mr. D. Salt The meet 
took the form of short talks given by 

five members drawn trom. the 
ind each talk was followed bi 


Various 
branches 
discussion 
Glazed Tiles 
speaker was Mr W. Brown 
Hanley Branch, wh 


types of glazes used 


Ac ind 
it ined the 
ndustry He said that in the 
tron of the pottery industry 
vlazes ite used for 


n wall 


tri ire idless 
tiles, while glazes 
id bistheate are used to pro 
coloured bright enamel effects 

ive usually being applied 
body 


from a white 


tiles are usually made o 


body with many interesting 
employed the 


bering rutile and satin 


viving an 
without 


produced when 


nt. of pulverised rutile is added 


CATCNSIVELS 
nd duc 

were 

dditiot 

of 

standard 

nethod of 

Combin 

re sed 


es dipped 


that two types of mottling machines are 
tried out to do this mechanically 
pattern is applied 
rollers having 
while 


being 
In one type the glaze 
to the tile by 
varlous patterns cut the 
the other type rotating head 
which allows compressed air to) blow 
through many fine apertures on to the 

on the immediately after it ts 
passed through the waterfall of a dipping 


seTics of 
fuce 


employs a 


machine 


Continental Porcelain and English China 


Mr. H. Strasser of the Burslem and 
funstall Branch was the second speaker 
Hix subject was the difference between 
Continental porcelain and English china 

He suid) that porcelain Was a term 
often loosely applied both by firms 
operatives and even managers, but there 

one genuine porcelain This 
Kaolin Felspar. and Silica 
quartz) Anything else not 
genuine porcelain The first) porcelain 
WAS produced in China In 1708, Bottge: 
it Metssen in Germany, introduced por 
celain to the western world This was 
nade in great the death penalty 
heing applied te work-people for divulg 
ing information In the 
hundred Josiah Spode perfected 
bone china 

porcelain 
spar This has 
comparatively flexible 
is around about 1.0007 ¢ 
round 1.400 ©. with high shrank 
period of reducing firing being 
necessary to reduce the vellow tron oxide 
to whiteness. Rearing or dottling is im 
possible and all articles must be placed 
singly on the toot The porosity is nil 
Whereas with bone china it may be up to 

per cent The firing of porcelain is 
done in a two-storey down-draught oven 
the top section, which is the easy firing 
being used for biscuit and the lower sec 
tion. which is the hard firing. being used 


is only 
CONSISTS. of 


(flint) or 


SECTS 


eightee 
English 


early 


the fusing avzent is Fe 
long-firing range and ts 
The biscuit firing 
Glost firing 
is high 


gre 


for ghost 

There 
ithos to porcelain. Mr 
that at as cheaper to produce 
than china, one reason being that Felspar 
is cheaper than calcined bone, and 
porcelain is not so 

Many at 
imitate por 


Delft 


dithiculty applying 
Strasser thought 
porcelain 


Some 


also 
the production of 
risky as that of bone china 
tempts have been made to 
notab MI Favence 


eehain 
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in Rutile break-up) effects 
{ shades ir comparative! 
Se p to produc nd are adaptable to 
i ch dipping by thy waterfall method 
vhict hivhly flective ain 
ven couting of glaze to. tile 
producing dipping mes Also as) the 
ottled i entirely produced du 
ny hinin resultS TOOK more natu 
two tiles bere quite alike althoug! 
thes end well together when slabbed-up 
Such ghize 1) about 
t With a fieh tead bistheate con 
tenet hout per cent Smal 
vine oxide also help the 
of the break-up, Vellum or 
tynes of matt 
prior to the List 
tit nado titanium ON 
producing the requir 
tions of nd s 
to produce p sing etfect 
rutile ¢g nd mottled with satin 
tfects. TI ottied can be applied 
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ELEVATED TEMPERATURE 
FIRING CYCLES 


for 


SPECIALISED PRODUCTS 
and 


CERAMICS 


SINTERING 
POWDERS 
AND 
METALS 


PRODUCTS FOR 
RADAR, RADIO 
AND 
PROPULSION 
ENGINEERING 


are successfully obtained in 
BRICESCO TUNNEL KILNS 


BRITISH CERAMIC SERVICE CO. LTD. 
Bricesco House, 1 Park Avenue, Wolstanton, Stoke-on-Trent 
Telegrams: Bricesco—S.O.T. Telephone: S.O.T. 87404 
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Making Machines 


The scrapping method ts 


Mr. G. Cartwright of th: 


lawns should be noted 


Paint should not be spared 


Alumina is expen 


sive and cleanliness, and care are impor 
nt here In the cause of tunnel ovens 

ergency plans should always be dis 
H ved ind COM ned should know 
what do in ! encyv as the 
of nyt lrop in temp ture oO 


be checked and recorded. and any dro; 


a) mvestivated t one 

Biscuit Warchouse It helps if certain 
Shapes are kept to the same people as 
they become used to looking for faults 
peculiar to these shapes At all staves 
operatives should Shown the taults 


due to themselves and in simple language 
the reason and the remedy explained 

D pping House Fach fresh batch of 
vlaze should have full trial passed before 
being used Glazes should be lawned 
regularly while in use 

Glost Placing. Routine checks of thim 
bles, strips and spurs. etc should be 
made. Excessive thimble picking can be 
fulse economy and attention should a 
wavs be paid to the ippheation of bat 
washes which should neither be too 
thickly or thinly applied, both these 
causing trouble Worn-out boxes 
baskets are also a constant source of 


breakuve and a torm of false economy 


Intermittent Firing of China Biscuit 


The last Speaker Was Mr. a Hallam 
of the Longton and Fenton Branch who 
for his subject chose the tntermittent 
firing of china biscuit He pointed out 
that it was essential to have a good oven 
man or night-man as well as a good fire 
man The oven-man who was in charg 
for the first 24 hours of an oven can do 
much damage for which the fireman was 
frequently blamed Baitings added at the 
wrong time, dampers dropped the 
wrong time. ovens allowed to get back 
too far, followed by excessive baiting ure 
possible faults due to oven-men. If an 
oven does get down too far, it 1s much 
hetter to add oa light bait until os 
burned through and then follow with a 


vood bait) afterwards The oven-man 

should always report to the fireman 

should) this happen One of the best 


wavs to smoke an oven 1s to leave it 
completely open. thus bringing it) up 
gradually without forcing the heat to 
and giving a more solid heat 
throughout the whole of the setting. This 
vives the fireman a basis to start from 
ind also is easier on the saggars and 
better for the ware, and saves time if the 
oven is slow in the middle An oven 
taken slowly in the early stages will give 
straighter flat and a better colour in the 
body When the fireman takes over he 
should immediately check «all the fires to 
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ilways has been and w be exclusively 
Ue Englist 
9 ton Branch gave | xperience of semi 
it t hing chines He said OU trou Emptying ot 
ipervision P Ware from oven nother prolific 
ines cause of toss and should be constantly 
4 thought that many. suct checked It Ife of should also 
have been ndoned due ¢ 
of perseverance. With a reason 
automate machines than witt 
nd but t depended on tt 
1} ne of chine nd on tl clean 
n th peratyy \ 
. hine n ny that the pressure used in 
’ vin ! 4 ! t 
t nd a bank of machines can 
ett me pressure, with th 
it that evenly nested plates are 
htauined than fron similar bank of 
ne of the keys to success with thes 
chines many faults can develop 
fron bad scrapping. ex edge cracks 
whet worn tool used It is also mm 
portant that me ulds should be checked 
" 4 for proper height and a standard batch 
used 
and 
runsi Branch cave very comprehen 
we review of sources of loss from = on 
nd: of the factory to the other tho 
a following being some of the points he 
mac 
oe. Raw Materials. Clay should be stored 
a xo that none ts washed away by rain and 
check should hy made of mors 
oe ture content of clavs on arrival to avoid 
st: paving for excessive water The amount 
of reiduc on 
Where nt nad 
pho 
\ beams, angle irons and supports 
should be kept scrupulously clean 
Blungers should be periodically inspec 
ox ted und periodically thoroughly 
cleaned out 
Making Department. Untidy workmen 
use dirty moulds and are careféss in ther 
making should be trained to 
tidiness Attention should be paid. to 
mmproperly dred ware causing much loss 
It bad to throw out) half-worn 
moulds as itis to retain moulds too old 
for Use Slowly-dried moulds give longer 
ite Ihe extra time taken is) wortl 
i Greenhouse The tinal overlooking of 
Ware IS Of great importance S this as 
the last chance before firing, and lookers 
‘ over at this stave should be extra relrab 
pitchers are OSS 
/ Alumun Wastive IS main 
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DUST IS A MENACE—- 


WE CAN REMOVE IT! 


Specialists in the 
extraction of every 
kind of dust, including 
sawdust and wood 


chippings. 


Enquiries invited for 
complete installations 


or for individual machine 


units. 


B.U. SUPPLIES & MACHINERY CO., LTD. 
LAW STREET LEICESTER ——— 


note their state and check all spy-holes CASTING IN THE CERAMIC INDUSTRY i 
so that he knows exactly how far the (Continued from page 398.) 
firing has gone 
Just as no two firemen fire alike, so no before the moulds are lett. In design 
two ovens fire alike, but the prin; ing moulds for solid casting is 
ciples of firing are common to all. There important to avoid constrictions, since 
should always be an adequate supply ot these are likely to cast up quickly and 
primary air from bottom spaces between 
the tiers and between the stat bricks and to prevent further slip from reaching 
this should be drawn in all the while thus the other parts to complete — the 
keeping the fires bright. The secondary operation 
air which passes over the fire after the 
baiting and the amount passing through BIBL lOGRAPHY 
the regulating holes is used by the fire 
man at his discretion to regulate the 1 C. Goetz. German Pat. 76247 (1891) 


speed and method of burning. A small 2. E Weber German Pat 189496 
air Space over the coal after baiting with (1903)* 
dropped dampers as soon as the smoke a | Johnson and F. H. Norton 
has cleared. help to give heat to the tops J. Amer. Cer. Soc. 24. 189 (1941) 
By observation of the flame through 

4 ra i ‘ 
spy-holes the fireman adjusts the type of Trans. Brit. Cer, Soe 


flame used From 24 hours) onwards 
trials. eg. Bullers Rings, should be 
periodically drawn and the information 
they give, noted. It is advisable to take 
these trials before each baiting. As soon Positive Ventilation.— onder this title 
as the tops are up, the heat should be Sturtevant) Engineering Co.. Southern 
directed to the bottom and the middle House. Cannon Street. London, E.C.4, a 


of the oven until the required readings publication No, 3702) superceding No 
are obtained. Dampers must be pulled 3701. outline their contributions towards 
up before each baiting if they are being = factory ventilation The booklet — ts 
used. and it is always advisable that the copiously ilustrated with typical instal 
finishing trials should be china body lations both of the static and portable 


trials type equipment 
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(Continue 
from page 
Some desizns of conveyors can rise 
vertically at) is Well as” travel 


honzontally. It wall be seen that these 
conveyors are Very flexible indeed, and 
loading and unloading points 
in travel close to the roof or the 
ceiling, thus saving space which ts 
therwise wasted 

An elevator moves material up and 
down a vertical or near-vertical path 
It consists of an endless belt or chain 
to Which flights, curved arms) or 
buckets are attached, depending upon 
the type of load 

Plevators are used when there is a 
evular oor nearly regular flow) ot 
naterial between tloors which cannot 
handled satistactorily by a litt 
Bench and floor type of equipment 
4 be taken together tor the purpose 
of this: paper The main types used 
ire. roller. belt) and slat) conveyors 
Roller conveyors consist of parallel 


drawn tecl rollers nounted mm an 
invle-iron trame Ihe rollers are 
completely free the gravity” type 


ind the maternal runs downhill under 
thy wlion of vravits 

Bends are made up) of tapered 
ier so as to keep the loads to the 
ntre of the conveyor Roller econ 
‘yors may be portable, and switches, 
unctions and turntables are available 
It has many applications ino industry 
\n interesting use as feeding of vans 
ind lornes at loading bays Roller 
conveyors may extend into the van and 
in be pushed out by the loader bit 
bitas the vans loaded up. Anothe 
the teeding of a machine directly 


mother machine 


Belt Convey ors 


\ belt conveyor consists of an end 
ess belt which may be troughed or flat 
with a driving unit at one end 
Troughed belts are used tor the hand 
ny of bulk material, flat belts) for 
ndividual articles 

Many types of belts can be supplied 
depending upon the use of the con 
vevor. bor example, when the belt 

subjected to high temperature as in 
passing through an electric furnace, it 
may be made of wire mesh con 
structed) from nickel-chrome 
Ihe maximun invle of incline for 


conveyors with plains belt) depends 


pon the material handled and varies 
between 15 and 25 A new type ot 
belt is on the market with an anti-slip 
surface and this can be recommended 
where more severe gradients are 
encountered 

A slat conveyor consists of a “belt” 
made up of 4a number of slats of 
timber, steel or aluminium, which are 
fastened to driving chains. The chains 
are driven by means of a sprocket at 
one end of the conveyor. It is used 
in similar situations to a belt conveyor. 
usually tor heavier duties 


Portable Conveyors 


There are many torms of portable 
conveyors, belt, slat) chain-bar 
being some of the more popular types 
They have many applications in ware- 
houses and tactories 


Trucks 


Manual trucks, as a rule, should 
only be used on work requiring an 
occasional run) There are exceptions, 
of course, one of these being the 
supply of machines in congested shops 
along narrow gangways. 

Power trucks not only travel around 
an area at a greater speed than the 
hand truck, but can carry a greater 
load. What is important is that they 
exert a psychological effect upon the 
worker. For example, the driver ot 
t power truck as generally found to 
keep to his job more consistently than 
i manual trucker 

Power-operated trucks tor indoor 
use Should be battery-electrically 
operated. Apart from the advantages 
that the battery-electric vehicle offers. 
such as low maintenance cost, ease of 
driving, cleanliness and silence, all 
factors of extreme importance, it is to 
be noted that there can be nothing 
more distressing to Machine operators 
than to be constantly engulfed in the 
iritating fumes of the compression 
wnition or petrol engine. Whether or 
not the fumes are injurious is. at 
present unknown, but they un- 
pleasant and tend to lower the 
workers’ efficiency 

Power trucks can be divided in two 
main categories: pedestrian-controlled 
ind rider-controlled Fach of these 
main divisions can themselves be 
sub-divided into 
1. Fixed platform type. of which the 

terminal etficrency tends to be low 
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AUSTRALIAN 


ZIRCON 


(995°, ZrSiO,—100, 200, 325 mesh and special purified 
ceramic grade) 


FOR CERAMIC GLAZES, VITREOUS ENAMELS, 
ELECTRICAL PORCELAINS AND REFRACTORIES 


F. W. BERK & CO., LTD. 


Commonwealth House, New Oxford Street, London, W.C.1~ Chancery 604! 
Fountain House, Fountain Street, Manchester 2———- Central 6996 


65, West Regent Street, Glasgow, C.2——________ Douglas 8338 


POTTERY TOOLS of all 


kinds Tipped with ‘Prolite’ 
Cemented Tungsten Carbide 
are supplied by 
DORSET PRODUCTS LTD., 
Ruby Works, Anchor Road, 
Longton, Staffs. 


* 
PROTOLITE LIMITED 
4 subsidiary company of Murex Ltd 


CENTRAL HOUSE, UPPER WOBURN 
PLACE, LONDON, W.C.1. Euston 8265 
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which 
power- 


in 


plattorm 


athorm 


type, 
the load | 


raised a 


can bde 
This truck 
with 


the 


is 


Iev 


penerally connection 


tillage ind pallets, hence 
high 
the 
any 


number of 


IS 


In this 


ter. nina 
lractor 

It is 


truck 
load 
to 
terminal 
it 
with more than one set 
ton mile 


pull i 
eflicirency 
is used in 
ind the cost per 
to the 
travers 
Ihe truck 
incorporated ino at 
ot which the be 
to or oll the load platform 
High litt) elevating truck 
design the truck has a 
Which wall lift ats load up to about 
fron the floor It is used 
juncuon stillages for 
delivering work to. the machines 
and handling large pressings. The 
fork-litt truck as superseding it for 


of trailer 


iow cost ind 


ic 
the 
truck 


of 


has a jib 
by means 


lifted on 


( rare 
ran 
load call 

In this 


or Tt 


it} 


a number of 


bork-litt truck. One 
idvanees the field materials 
handling connection with the 
fork-litt§ truck palletisation, 
Ihe tork-litt horizontal 
ind Vertical movement. can pick 
up and stack, and thus it 
economuses unskilled labour and 
space. It has to be remem 
that the fork-liftt) truck 
t stacking machine and ts 
expensive with the 
more simple types of power trucks 
Hence fork not to 
travel farther and 
hould t replace 


De 
runabout 


of the latest 
In ot 


and 


combines 


hered IS 
primarily 
by comparisen 
ought 
Necessary 


to 


trucks 
than 
made 


not 


blectronics 

One of the future developments in 
materials handling will be in the better 
instrumentation and control of equip- 
ment One the to 
this is by the use of electronics 

It can be said brietly that the place 
of electronics materials handling as 
rate speed control of power 
f material on 
equip 


control, 


means achieve 


of 


in the 
drives 


control 
handling and other 
ment and 
process Mechanisation and integration 
the light 


used to 


mechanical 
mstrumentation 


Interesting re 


examples a 


sensitive cell which can be 


1? 


synchronism 
with articles conveyor, 
ev... counting, lor 
Sulety devices, fo! supplying CONVEVO! 
and many 


in 
On a 
sorting, 


operate some process 
passing 
colour 

controls, 


lines, level 


applications 


side 
otner 

Electric indicators are 
extremely or counting, mors 
ture and control, Electronic 
metal detectors can make a continuous 
check tor the presence Of any terrous 
non-ferrous metal any non 
metallic material 

Acoustics 
vrowing 
mull 
pneu natic 
testing for 
ind china 


space 
usetul 


level 


which 
used 


field 


pe 


is 
for 
pre-selection on 
and for 
pottery 


IS a New 


Acoustics can 
feed control, 
tubes, 
flaws 


despatch 


internal m 


Automatic Regulators and Controllers 

Automatic regulators and controllers 
have many applications. In many 
instances in industry some sort of cor- 
rection 1s when material 1s 
being fed into a process. This can be 
done by an operator continually exer- 
cising the necessary control or by mech- 
anical or electronic methods. In the two 
former cases, there are the dis- 
advantages of operator fatigue, slow- 
ness of response and inability to 
detect small changes. The electronic 
servo-mechanism overcomes these 
disadvantages 

An example is the control of the 
speed of the material through a drying 
oven by the moisture content of the 
material passing out of the oven. 


Remote Instrumentation and Control 

An important part which electronics 
can play the field) of materials 
handling 1s that of remote instrumen- 
tation, telemetering and remote 
control 

A simple example of remote indicat- 
ing, recording and integrating 1s the 
continuous weighing of bulk material 
as it passes along a belt conveyor. 
A continuous check kept and 
allowances can easily be made at an 
early stage if a dwindling of supplies 
iS Occurring at any place 


The British Ceramic Society, Pottery 
Section.—The next meeting of this Sec 
tion will be on the &th December, when 
paper, “Some Theoretical and Prac 

Aspects of Crazing and Peeling, 
Mr. | Bullin and Mr Green 


will be presented 
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Machines for Decoration by the Screen 
Process—Flat Objects 
THis problem is identical to print- 
ing on Sheets. As we saw at 
the beginning of this article, the im- 
pression 1s done by placing the sheet 
under the screen, and by using a 
squeegee the colour is forced through 
the holes of the mesh which have 
remained free. To make this easier, 
it is usual to have the frame on 
hinges, held by a solidly-made device 
ot which several models exist. When 
printing on made-up objects, it ts 
necessary to be able place the 
screen at the required height, and the 
device 18 adapted for this purpose. 
Finally, if very large quantities are to 
be printed, such as in the case of glazed 


tiles. there are machines which can 
produce up to 2,500-3,000 per hour. 
Articles Which Must Revolve 

In this case. the article must turn 


around its axis. The screen moves at 
the same time, the squeegee being 
placed exactly on the point of contact 
between the screen and the article 
and thus pressing the colour through 
on to the article. In the case of 
cylindrical objects, these are placed 
under the screen, and turned around 
the axis which 1s parallel to the screen. 
The object revolves. either through 
being drawn by the screen with which 


It IS in contact. or it can also be 
mechanically operated, this latter 
system being necessary when several 


colours are to be printed in 
registration 

In the case of conical articles, these 
will revolve around the'r axis, and the 
screen in order to follow exactly the 
must have on the article, 


position it 


DECORATING GLASS 
AND POTTERY 


by 
L. DUBUIT 


Ingenieur E.P.C.1., Licencie es Science 
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will move around the vanishing point 
of the cone represented by the article 

The machines used in both of these 
cases are of various types, according 
to the production required. There are 
hand-operated machines to give a pro 
duction of about S00 per hour. When 
higher productions are required, 
semi-automatic machines are used. In 
this case, the movement of the screen, 
the article and the squeegee are 
automatic, and the operator has only 
to feed the article to be printed on to 
the mandrel or rollers. Production 
on semi-automatics is around 1,000 
per hour, and is only limited by the 
speed of the operator who has to put 
the article into its correct) position 
Finally, there are machines with a fags 
which the 


greater production in 

operator loads and unloads the 
machine whilst it is running. These 
machines are of the turntable type. 


and give productions of 2,500-3,000 


per hour. 


Printing Concave Articles 

This is the case with plates which 
have to be printed over the centre 
and around the mm A special 
machine has been built for this pur- 
pose. The plate is placed on the 
machine, the screen down on 
to it and a special tvpe of squeegee 
comes right over the screen, pushing 
the enamel through the stencil and 
printing the centre of the plate. To 
print the border, a specially shaped 
squeegee pivots round the axis in the 


comes 


4n extra rom a fat f nied on h June 

t 1 ertin fottery and iss manula 
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by E. A. Kuffa London ent 


Pash Avenue Tweytord, London, N.WA1 
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Close up of semi-automatic 


decoration 


Odd-shaped Articles 


The decoration of these articles ts 
also possible by screen Firstly, for 
an article which as fairly close to a 
normal cylinder or cone, it 1s possible 
to print with a slack screen and if 
necessary by shaping the squeegee to 
the shape of the article For very 
iwkward shapes the process 1s to print 
from an ordinary screen on to paper, 
asain the copperplate system, and then 


to transfer this to the ware This 
svstem ois usually adopted when a 
number of articles, such as) cups, 


saucers, and plates can be printed by 
machine, and only a few pieces, such 
is tureens, sauceboats and the like are 
of very awkward shapes This method 
iS quicker, easier, and more economi 
cal than when using engraved copper 
or Steel plates The result, however, 
iS not quife so fine, as ino engraving 
various depths and thicknesses of ink 
can be obtained and this is not Pos 
sible by the screen method On the 
other hand, it is quite possible to re 
produce drawings or works of art by 


photographie reproduction, giving very 


machine for printing on cups 


centre of the plate, and completes the 


fine results totally different to those 
which would have been possible by 
the engraving system. 


Several Colours in Registration 


When printing on flat objects the 
registration is done as in usual print- 
ing, by placing the sheet or article 
against adequate stops. When print- 
ing on evlinders or cones, the problem 
is far more difficult: because articles 
in glass or ceramics are never per- 
fectly identical as far as their dimen 
sions are concerned It would, 
therefore, seem to be impossible to 
register on this type of article. In 
point of tact, if there 1s a variation 
in the diameter of 3 mm.,. which is not 
unusual in pottery, the variation on 
the circumference will be 9 mm., and 
as We are revolving the article under 
the screen, registration with these 
variations Would be totally impossible 
However, when only a small part ot 
the circumference 1s printed, 
and there is a guide as to how to 
place the article on the screen, this 
would be possible, but there would 
be a large proportion of musprints. 
and this could only be used tor very 
Short: runs 


i 

all 
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Luckily, the screen process has the 
peculiarity of allowing slight slips 
between the object and the sereen 
without damaging the print. This ts 
proved by the fact that quite a lot of 
people still print articles which are 
Slightly conical in the same way as 
evlindrical objects; the print) comes 
out quite perfect on condition that the 
underneath of the screen is cleaned 
fairly trequentls 


Set for Average Article 

Making use of this possibility of a 
sip, when printing is to be done in 
registration, it is sufficient to imagine 
an “ideal object” which represents the 
average of the articles to be printed 
In this way, the machine will be set 
tor the average article, and if in the 
course of production the articles vary 
slightly above or below the normal 
size, a slight slip will occur without 
causing any damage to the registra- 
tion. To operate this, the article ts 
placed in a chuck, the diameter ot 
which will be the average diameter, 
and by a mechanical process, one éer- 
tain point of this chuck is fixed so 
that it always corresponds with a cer 
tain point of the screen. The method 
varies according to the machine, the 
chuck sometimes being driven by a 


cable fixed to the chuck and to the 
screen, so that the movement of the 
article and the screen is identical, On 
certain other machines the sereen and 
the chuck are synchronised by gears 
When working on conical objects, the 
same principles are adopted, but the 
chuck ts driven on a point which ts 
the continuation of the cone of the 
article. Properly calculated. this wil 
give perfect results Finally, at) ts 
necessary to make a certain point of 
the article correspond with a certain 
point of the chuck This is usually 
done by making a small mark on both 
the article and the chuck, these marks 
being placed opposite one anothe: 
When printing. Certain manutacturers 
have found it simpler to make a math 
in the mould which is always placed 
against the mark on the chuck. In 
certain cases, the object itself gives 
the correct position, for example, wit 
cups, the handle serve this 
purpose. 


Colours for Glass 

Since the screen process has made 
it possible to mass-produce decoration 
on glass, there has been a natura! 
tendency to replace paper labels on 
bottles by ceramic printing, which. 
with firing, becomes absolutely 


Printing ashtrays by hand-operated machine. with registration of colours 
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These ceramic labels have 
to stand up to much harder 
than the ordinary 
decoration bor this reason — the 
enanels previously used for decora 
proved to be unsatisfactory when 
bottles or 


‘rmanent 


Wear tear 


tion 
printing on jars, such as 
milk bottles, beer 

One of the principal advantages ot 
that the container 
used a great number of times 
without re-labelling, but this calls for 
frequent cleaning in very strong caus- 
tic solutions, without mentioning that 
the contents of the pack are very often 


themselves 


bottles, ete 
burnt-in labels) us 


can be 


ICIS, etc 


New Enamels 


This has brought into being an 
entirely new set of enamels for which 
very bigh standards are required. In 
America, Where a wide use 1s made ot 
type of container, the fixed 
standards are as tollows 

Ihe enanels must resist and remain 
brilliant (4) after being placed for 
halt-an-hour in an solution con 
taining per cent. of Solvay soda 
(sodium carbonate) and 10 per cent. of 
soda at (b) atter remaining 
hours inoan bath containing 
ucid at 24 (¢) 


a lactic acid bath 


this 


CAUSTIC 
acid 
per cent. of acetic 
esist for TE) hours in 

These standards are, 
detinite, and the 
continuing 
better and 


of course, 
colour 
their 
more 


nanulacturers are 
research for even 
enamels 
trom. these 
there are 
points to bear mind, such as 
firing temperature, expansion, 

the colours 
have caused a lot 
hor instance, 
increase the 


esistant 
Apart 


fant 


chemically -resis- 
other 
low 
and 


standards, also 


brillkaney of 
The 


ot laboratory 


necessities 
research 
i Was not possible to 
chemical resistance simply by increas 
ing the acidity of the enamel by adding 
Sthea, without inereasing the fusing 
and this temperature 
below the softening 
theretore 


temperature 
must remain 
point 
necessary to choose other methods, 
lead, tin, lime, soda, potash 
oxides, etc in calculating the final 
result on the enamel under the action 
Finally, it) has 
incorporate new 


ol vlass It Was 


such iS 


of caustic solutions 


been necessary to 
chemical products, such as rare earth, 
ete. Which have given to the enamels 


exceptionally good chemical resistance 


without increasing the fusing 
temperature 

As the enamels used in screen 
decoration are very often super- 
imposed two, three or more 
colours, it is also necessary that when 
tusing these enamels should not mix, 
as the result would then be blurred. 
It is also necessary to prevent crack- 
ing-oll, which would occur if two 
super-imposed enamels were too 
different in components, and fusability 

Using enamels without discrimina- 
tion by the screen process would very 
often lead to poor results. This is the 
reason Why a special range of screen- 
ing enamels has been produced by the 
colour manufacturers. These enamels 
are very often supplied in) powder 
torm. Two types have been produced, 
one fusing between and 560° 
these are used mostly for decoration 
as they have poor resistance to acids 
and alkalis. The other range, with a 
higher resistance to acids and alkalis, 
tuse between S80) and 600° C., and are 
mostly used for printing on glasses, 
bottles, and in general on all articles 
which are trequently cleaned. In both 
types a very large range of colours 1s 
avatlable 


Preparation of Colours 


Colours in powder form are mixed 


with a medium which must have the 
following properties 

1. To burn out completely before 
the fusing point of the enamel without 
causing air bubbles 

2. Must not contain too much car- 
bon, or leave a carbon deposit in the 
enamel 

3. Dry quickly enough after applica- 
tion to. prevent the enamel from 
running, but not too quickly as this 
clogs the screens. 

4. Be resistant to the drying action 
of the enamels 

S. Contain a sufficient proportion ot 
evaporating agents, but not too much 
resin, Which liquities with heat, to 
prevent the colours running in course 
of stoving. (In general, if the firing 
is fairly fast, the medium contains very 
little resin.) 

6. Contain sufficient wetting agents 
to enable the enamel to spread after 
application and thus prevent the print 
of the screen from being visible 

7. Be resistant to humidity 
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SILKE SCREEN PRINTING 
on POTTERY OR GLASS 


PERFECT REGISTRATION FOR COLOUR 


DUBUTT MACHINES (LONDON) 
PARK AVENUE, LONDON, N.W.10 Elgar 8081 


| 

j 

| 

ish for Catalogue Describing full Range of Machines 


cVUCTUATION 


Uncontrolled chimney draught 


draught means 
lowered temperature, 
reduced efficiency. 
Stabilise your flue 
draught with the Aercon 
Draught Balance which gives 

‘ vernier ’’ control of 
draught, more usable heat 
from less fuel plus a 
self-righting explosion door. 
Write for full details 

THE AERCON EVACUATION VALVE 


Designed to maintain, in the buildings to 
which they are fitted, air at a predeter 


fluctuates at the mercy of wind, 
weather and temperature. Too much 
draught means wasted fuel; too little 


mined pressure above atmospheric th: 
counter balanced flap preventing bac 
flow. Full details on request 


Patentees JOHN HOARE LTD. 


Allenquiries to the Sole Concessionaires for 
Sale and Distribution in the British Isles 


Tet. CENrTRat 344678 
GRAMS POWUTIL. BIRMINGHAM POWER UTILITIES 
LOMBARD HOUSE, GT. CHARLES ST., BIRMINGHAM, 3. 
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&. Finally, not to be poisonous nor 
to have an unpleasant odour 

When using colours in powder form 
ind muxing them as required, it is 
recommended that the powder should 
be heated for 24 hours at 170 ( 
before mixing, especially if the powder 
has become damp in_ transit The 
powder is mixed with about 20° per 
cent. medium, and then ground 

Ihe erinding is very important, as 


although simply mixing with the 
medium will quite well allow printing, 
when firing, the enamels will run and 
spoil the pattern completely, also the 
colours may be very irregular. If any 
foreign substance was to get mixed in 
when grinding, even in very small 
quantities, this might bring about very 
serious changes in the colour 


(lo he continued.) 


High-Frequency Ceramic 
Insulators 


result of the attention today 
4 yiven to msulating materials required 


ictivities venerally 
oO smal tlorts have been made to in 
prove on existing ceramic products. A 
thou! selected materials arc 


ed tor production, normal manufactur 
ing processes of the ceramic industry are 
employed These comprise the usual 
casting, turning. drawing, wet and dry 
pressing, etc from which the bases of 
ur condensers, unit cots ind bobbin 


holders are made 


Mechanical Strength 
The best high-tension porcelain is un 
ible to vive a mechanical strength which 
compares with these prepared insulators 
as its tensile strength ranges trom $600 
Th oper sq. Whereas the latter 
nee from 9 000 to 13.400 Tb. per sq. in 


Bending strength is incre sed trom 
14000) to 20 000-23 0000 Tho per 
compressive strength from 70-000-78 000 
to 138 000-140 000 per sq. and im 
pact strength from 012-10 to 185-2 1 tt 

Ibo per sq. in Ihe outstanding feature 
ind which indicates the principal use 
however, is the exceptionally low diclec 
loss coetharent. both within the 
> OOO metres 


700 


broadcasting range of 200 to 


ind within the range of the short and 


ultra-short) wavelengths It as) possible 
for example on radio receivers, to lower 
the losses in the high-frequeney circuits 
while the clectivity can be ippreciably 
increased. At a wavelength of metres 
the loss factor ranges from one-third to 


Ware. when 
of dielectric co 
ty of these cera 
readily marked 


neth of risin 


ne-sixth of 


that of quartz at a wavelength of 6 
metres. and tf applied to a condenser for 
6 metres wavelength, this means that 
when using a dielectric of this order, the 
heating losses will only be the sixth part 
of those which occur with a quartz di 
electric, provided the same capacitance 
exists with both As can be understood 
for the range of the ultra-short waves of 
10 metres and under, insulating materials 
of this kind are specially useful 


Miass-produced Articles 

With mass-produced articles such as 
air condensers, the base of these small 
objects, which formerly was made of 
pressed material. has been replaced by 
the ceramic, and by this measure the di 
electric loss factor has been reduced from 
$4 * 10 * to the exceedingly low figure 
of less than | as proved by 
ippropriate tests 

Ceramics of the kind are indifferent to 
heat or humidity, being perfectly dense 
materials and burnt at temperatures of 
some 14000 ¢ They do not experience 
any change in their electrical or mechani 
cal properties due to fatigue. and do not 
warp or go out of shape during service 
In the instance of a triple rotary con 
denser or triple adjustable condenser, the 
main shaft is made of the ceramic, and 
supported in a case of the same material 
This form of construction precludes any 
change in the relative position of the 
component parts, since perfect rigidity 1s 
ensured As a result, this constancy of 
shape provides a corresponding constancy 
of capacitance or of attuning which has 
seldom been previously attained This 
in conjunction with the low dielectric loss 
is of primary importance for the con 
struction of unit) condensers and unit 
cous, not to mention electrical measuring 
instruments of the greatest accuracy 


+ 
naking a comparise 
efharents. The supert 
micS Makes ttsell mo 
vith fiminishin V0) 
trequency 
Ihe loss coefhicient is only 
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besides parts of high-frequency circuits | 
From another aspect. a matter which ts 
of no small importance for manufacturing 
reasons 1s that by a patent process they | 
| 


are enabled to permit silver-plated coat ADVISORY SERVICE 
ings to be immediately fused-on, and which 

may be of any desired shape. The winding 

on of wires can be saved in the case ot TO THE 


unit coils and many other instances 
These silver-plated coatings can also be CLAY INDUSTRIES 
thickened mechanically or electrolytically | 

to the point of permitting the soldering 
on of metallic parts, and in such a 

manner that metallic fittings can obviate s 

all losses. This has led to a great sim 

plification in the construction of high In addition to their designing and 
frequency and radio apparatus. since 
fittings. terminals. and other pieces of 


contracting activities in the world of 


that kind may be fastened to the ceramic ceramics. the International Furnace 
by means of screws, or pipe rivets. o1 
even by shrinking Equipment Co. Ltd, can make avail 
lonic Valves and Special Parts able to the industry the services of 
For the manufacture of ionic valves. a their trained specialists for assisting 
further patented process permits vacuum manufacturers of clay ware in finding 
tight joints to be made between the ; 
ceramic and glass by fusing Where } solutions to the many problems which 
pressed materials are used for the making face them today 
of intricate parts, their production does _ 
not pay because of the very expensive 
moulds necessary, unless they are re 
quired in very large quantities, whereas THIS SERVICE CAN COVER THE j 
ceramic insulating bodies of the most FOLLOWING: 
complex shape can be economically pro 
duced, even in small quantities. This Lavout of new works and re- 
relates to pieces with high beadings, 
large bells. or thin ribs, such as bobbin — | planning and re-organising at 
holders Small commercial condensers | existing plants. 
for radio and electro-medical apparatus, 
besides measuring instruments, were for @ Investigation of new lines of manu 
many years made of rolled-up paper . 
Today they are being pier income facture and new methods of pro- 
manufactured with a dielectric of silver duction. 
plated ceramic This can be of a capa- | 
citance of 200 cm... but if specially severe @ Mechanisation of processes 
4 requirements as to low dielectric losses | | 
are to be experienced, an alternative | e Scientific utilisation of fuel 
corresponding ceramic is made For 
capacitances of from 200 up to yplicati 
em. condensers of the kind are fitted with 
a dielectric of silver-plated mica which | ancillacy processes. 
is embedded in a flat or tubular protec | ; 
tive case of the ceramic |} @ Utilisation of low grade fuels. 


| A preliminary survey of your plant 
can be carried out for a nominal fee 


Xzit (G.B.) Ltd. It is announced by 
this company from their offices at 175 
Piccadilly, London, W.1, that Mr. H. I 
Bromwich, who has been associated with 
the company for the past two years, has. 
for purely personal reasons. decided to 
take Up an appointment with an associate 


THE INTERNATIONAL FURNACE 


EQUIPMENT COMPANY LIMITED 
ALDRIDGE, STAFFORDSHIRE 


company, namely, the Xzit Chemical Com 
pany of Hoboken, New Jersey. U.S.A 
Xzit (G.B.) Ltd. wish him good fortune in | 
his new venture 
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INDIAN SPECIFICATIONS 
ON REFRACTORIES 


by 


BL. MAJUMDER, A.MInst.F 


tandardisation of products is been made at a pace more than 


in essential pre-requisite to the commensurate with the existing state 
uccesstul planning of the industry on of the industry in this country AS a 
ound technical grounds Besides, this — basic material for the development ot 
encourages the manulacturers to industrial activity, the refractories 


maimtan or improve the specified recerved Very high priority and some 
quality and offers the consumers the © olf the earliest: standards dealt with 


best means of collecting useful data these products The members of the 
ind correlating them under service Refractories Sectional Committee 
conditions ED.C. 17 of the Engineering Division 


In the past the standards formulated — ‘ ouncil of the Institution, responsible 
by the British Standards Institution for these standards refractories, 
(BSL) formed the basis of numerous were drawn from the industry, tech- 
purchase specifications of various nologists, purchasing agencies, con- 
departments of the Central and Pro- | sumers and allied interests so us to 
vincral Governments Several organi- 9 ensure full co-operation of all parties 
ations have — recently dealt with In the course of their preparation the 
Standardisation and inspection methods standards already published by over- 


in ther respective spheres of activity seas standards organisations, as well as 
to meet their specific require those issued by the major consumers 
ments. A number of laboratories have of refractories, were considered in the 


dso been fully equipped for carrying light of numerous data on availability 
out research and routine tests for of raw materials and technological 


canious fields of science and industry practices of this country supplied by 
With a view to co-ordinating the multi. the Refractory Makers Association 
pheity of these standards and testing and Tata Iron and Steel Go: dtd 
methods developed by the respective Betore their final) acceptance 


organisations or laboratories and also. national standards, they were again 
introducing industrial standards on widely circulated, for comments, al 


the national and international plane, — the draft stage to all) concerned 
the Indian Standards Institution was interests in India and abroad 
ponsored hy the Ministry of Indus It may be mentioned that the need 

ties and Supply, Government of for such testing and standardisation ol 
India. in 1947, as the central body for refractory products has been felt for 
suing standards a very Jong time and several organisa 

tions drew up their purchase specitica- 
Refractories — High Priortty tions tor ditlerent grades ot materials 


One of the principal objects of the tor their specific requirements. The 


Institution is to prepare and promote name of Tata Iron and Steel Co. Ltd. 
% the veneral adoption ol standards in being one of the largest consumers ol 
rcoordanee with the needs of the — refractories, stands foremost in draw- 
industry so. that: they) may fulfil the ing up such standards; Indian ratl- 
interests of all concerned. Since ity ways, Directorate of Industry and 
inception the programme of stan Supply, major furnace builders like 
lardisation has been directed by Simon-Carves and other consumers. 

immediate needs of the country ind have also specified the quality of thei 
considerable progress has already requirements The properties 
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ol the retractories manufacturers, fechnical Colleges and 


charaucteristtes 
Universities, and Government Lest 


covered by these specifications Varied 
widely and the testing facilities were Houses 
poo! Through Tata Iron and Steel 


ch 1 ve . 
Co. Ltd. organised elaborate arrange Specifications Issued 


ments for testing of refractories at A number of specifications ol 
their Control and Research Labora refractories tor different) purposes Is 
tory several vears ago, It IS only now under the consideration of the 


Refractories Sectional Committee ol 
the and. several specifications 
designated as 


recently that the two national labora 
tones Central Glass and Ceramic 
Research Institute in Calcutta and already issued are 
National Metallurgical Laboratory at follows 
Jamsedpur, have been equipped with LS. 6-1949. Moderate Heat Duty 


modern facilities for carrying out the Fireclay Refractories, Group “A 


tests im co npliance with the IS] LS 7-1949 Moderate Heat Duty 
specifications. — These national labora Fireclay Refractories, Group “B 
tories are also assisting the Indian LS. 8-1949. High Heat Duty hire 


Standards Institution when it becomes clay Retractories 
practical 1.S.: 194-1950 Recommendations 


necessary to imitate any 
the tor Refractories for Railways (Penta 


investigations connected with 
standardisation of the refractories tive) 


The majority of important tests on 
laying Fireclay Bricks 


The first three specifications 


195-1950 Fireclay Mortar tor 


refractories can also be carried out in 
the laboratornes of many refractory 


SPECIEICALIONS ON FIRECLAY REFRACTORIES j 
Moderate heat Moderate heat 
duty. Group Bo duty. Group 1 Hivh heat duty | 
IS: 7-1949 IS: 6-1949 IS: 8-1949 
1. Tolerances in sizes i 
on 41n. and over 2 per cent > per cent > per cent 
on 3 in. and below 3 per cent. % per cent } per cent 
(variations below in 
allowed) 
2 Chemical composition 
SiO... not more than 75 per cent 6S per cent 60 per cent 
ALQO,, not less than 25 per cent 0 per cent 40 per cent 
} per cent 


Fe O.. not more than . 


CaO+ MeO. not more than 2:5 per cent 
Pyrometric cone cquivalent 
(so‘tening point in) Orton 
cone) above 27 above 30 above 39} 33 
4 Refractoriness-under-load 
(a) Permanent contraction 
on full brick under z3 Ib less than 6 per less than fy per 
sq. in. for 1) hours cent. at 1300) ¢ cent. at 1.350) ¢ 
5. Percentage apparent porosity 
(hand-moulded bricks 
cepted) less than 25 ess than 30 
6. Spalling resistance 
mum loss of weight IS per cent 10 per cent 
Permanent lincat chance below 1) per below per helow ner 
after re-heating (for Shours) cent.at 1.250° ¢ cent at 1.350° ¢ cent. at 1.400 ¢ 
P.C.E. (Orton cone) of firecta 
mortar according to IS: 195 not below not below not below 
1980 cone 26 cone 28 cone 30 
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intended to cover the general purpose 
fireclay refractories are compared in 
the accompanying lable, and the last 
one deals with the corresponding 
classes of fireclays to be used for lay- 
ing them. These fireclay mortars shall 
be available in three grades of fineness 
ind ther refractoriness correspond to 
PC Es given in the same Table. Test 
procedures of the A.S.T.M. have been 
mostly adopted for specitying these 
Standards and it is) considered that 
with the increasing facilities for testing, 
sufficient data wall be collected tor 
further modification of these standards 
at a later date 

Ihe purpose of — the Tentative 
Recommendations tor Refractories tor 
Railways is to indicate their qualities 
tor various classes of applications in 
different’ departments and workshops 
of the Indian railways. Three main 
types of fireclay refractories have been 
recom nended tor use in different types 
of equipment. Though it realised 
that in applications like the locomotive 
boiler arches, the refractories are sub- 
ject (in addition to high temperature) 
to excessive vibrations during service, 
the tentative recommendations are 
considered to be the best tll further 
knowledge on this subject) becomes 
available 


Dimensions of Refractories 

The desirability of preparing an 
Indian standard list of dimensions of 
refractories (on the lines ot a South 
African standard) has also been dis- 
cussed in a recent meeting of the Sec- 
tional Committee. At present only a 
small amount of dimenstonal standard 
Shapes for lining circular, ellipsoidal 
and such other surfaces in each kind 
of retractory exists ino the industry 
They may be used in the construction 
ot many furnaces with a minor altera- 
tion in the contour of their structures, 
without in any way materially affecting 
the efhcrency of the installations 
Many users are, however, very reluc- 
taunt to entertain such a change, as an 
example, same classes of locomotives 
run by each Indian system has a 
different) set of specifications, and 
consequently a small) quantity of 
numerous shapes and sizes are 
required The manufacturers meet 
this demand by very crude methods of 
their manutacture which not only slow 
down production but also act adversely 


422 


on the quality of the product. How- 
ever, it is now gratifying to note that 
the railways have recently worked out 

scheme by which the original 190 
shapes had been reduced down to 
fifty-six Standards for the arches of 
old) locomotives and only twenty 
standard bricks are required for 
modern locomotives 


Lower Costs 


Though quality specifications form a 
large proportion of national standards, 
standards of shape and size provide 
for interchangeability, and when such 
a list is drawn out and widely accepted 
by the consuming industry, — the 
demand in the industry will be fairly 
uniform both in regard to the shapes 
and qualities, and the manufacturer 
will be able to give greater concentra- 
tion on quality control and expansion 
of production by mass-production 
methods. Application of better and 
efhecient methods of production will 
inevitably mean a drop in labour costs 
caused by lower award rates and 
major saving in production atlected by 
the standard 


Certifications Mark Scheme 

The implementation of the Indian 
Standards refractories already 
drawn is gradually being accepted by 
voluntary measures. As these stan- 
dards were prepared with full consul- 
tations of all parties, it is expected that 
they will be treely adopted. Though 
idvocated by a certain section of the 
industry, it is not possible for LS. at 
this stage to envisage a compulsory 
enforcement of the standards. The 
introduction of certifications 
mark scheme, designed to control the 
quality of production on the one hand, 
and assure the consumer of materials 
and services on the other, will provide 
further incentive for voluntary adop- 
tion of the standards. 

Before concluding this article, the 
author feels that the sound specifica- 
tion of refractories, in addition. to 
having to comply with standard 
quality and dimensions, should be 
based on a definite quality of per- 
formances under service conditions. If 
such a thing is possible, the manufac- 
turer will be able to exercise his 
knowledge and ingenuity for the pro- 
duction of better articles than ones 
currently used 
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New Swedish Heating Material 
for Ceramic Kilns 


by 


JOHN GRINDROD, B.A.(Com.) 


UILT up on the basis of 
molybdenum, a new “super-heat™ 
type of electric resistance material for 
use in air has recently been developed 
by the Swedish firm A. B. Kanthal, of 
Hallstahammar, a firm which, for the 
past twenty vears, has specialised in 
electric resistance materials for high- 
temperature furnaces. 
Claimed to be able 
temperatures up to 1,600 
(about 3,000 F.), the 
expected to become of extreme im- 
portance in the design of furnaces 
requiring great heats when it is put 
on the market toward the end of the 
year. In developing this new powder- 
metallurgical product at the Kanthal 
laboratories the manufacturers have 
had in mind, in the first place, its use 
for firing ceramic products, and in 
dental furnaces and laboratory equip- 
ment. At the same time it 1s expected 
that a number of other outlets will be 
found for which it is suitable. 


withstand 


to 
or 1,700 
new alloy ts 


Hitherto Kanthal products in_ this 
world-wide 


field have been in use 
tor temperatures up to 1,350 ¢ 
(2.460 Kk.) and have consisted of a 


series of alloys which, though largely 
replacing nickel, recently short 
supply, have become metals in their 
own right. They have been used on 
a large scale in the ceramic, glass and 
metallurgical industries as well as for 
chemical purposes. Recent deliveries 
have included, for instance, the large 
150-170 m. long tunnel furnaces for 
sanitary china at the Grustavsberg 
pottery works outside Stockholm. In- 
stallations for similar purposes have 
also been supplied to England, Chile, 
Argentine, Brazil, Spain, France, Ger- 
many and Kenya, to mention some of 
their destinations. Indeed, about 90 
per cent. of the firm’s production is 
exported. A small factory was recently 
opened at Stamford, Conn., U.S.A., 
while plans are being laid tor the 
starting of a factory at Milan, Italy. 


DUST COLLECTION. 


TUNSTALL 


TELEPHONE : 


ESTABLISHED 


POTTERIES VENTILATING & HEATING 
COMPANY 


PROPRIETOR—BRITTAIN ADAMS 
FAN ENGINEERING 
including: 
LOW TEMPERATURE DRYING. 
PNEUMATIC CONVEYING 
VENTILATION 


STOKE-ON-TRENT 


STOKE-ON-TRENT 84205-6 
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WARM AIR HEATING 
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bay the NCW pPlunts tne tlerial is to cent co-efficient ol clongatn n 20) 
IPPhied trom Sweden SINCE large 150° O QOOO204 
producti; Mere permits 4 more The Metallurgical details ot the new 
homoveneou Material Ind Swedish Hoy based On MoOlvbdenum Will no 
FON also produces 4 by ter alloy doubt be 4nnounced in due course 
With resistance iVainst It is of interest note that curing 
ONdatior resistant, homo the early days of Kanthal Production. 
neous | fructure. and having some failures in jts Use Occurred 
selding and shaping Properties and «4 because SUPporting bricks or surround. 
frongly adhesive Oxide layer. th, Ng ceramic materia} used in the fur. 
Chromium-alumyn) M-cobalt-iron alloy Naces, owing unsuitable Composition. 
Made thre, Kanthal either attacked the Kanthal elements 
A-1 has a Maxi©num clement tempera or did not endure the higher tempera- 
lure of ¢ ‘Pecihe resistance tures 
and mm 4t 20° © specific In some cases they just melted down 
Nereased resistance “round the coi] 
-1,.350 ¢ Per cent... co-effj lo counter the failures which did 
ent of elongation: 2 ¢ occur, the company’s Own laboratory. 
Kanthal has a jn collaboration with other Swedish 
Maximum element femMperature of and foreign research Mstitutes and 
¢ resistance: | such industries as were interested in 
ind mm. at 20. ¢ specific: gravity the new Possibilities Opened up by 
|< MNereased resistance 20) these allovs, set about finding Suitable 
6 per cent. co-elficient of firebricks and insulating Materials 
cClongation: 20-1 300 ( 0 0000242 ceramic embedding Materials, cooking 
Kanthal D has 4 Maximum element plates, ete. Which at both continuous 
femperature of specie and intermittent use could resist: the 
resistance: 135 g/m and mm. at Stresses due to the very high Working 
specific Bravitv: 7°25, increased temperatures produced by these 
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Leramics at Home 1Dition sponsored by the Observer which 
was held at Charing Cross Underground Station from 30¢t September to Ist November 
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REFRACTORIES IN U.S. 
STEEL INDUSTRY 


Council on 
Iron 
S.A 


Anglo-American 
Productivity report on the 
and Steel industry the 
was published recently 

Under the heading, “Refractories 
Quality,” it states 


(a) Silica 

The standard American silica brick 
is fired to a specific gravity of 232 
and on average contains 02 to 03 
per cent. less alumina than the stan- 
dard British brick. In all other aspects 
there very little difference.’ In 
America there are available super- 
duty bricks having a very low alumina 
content—in the West, O02 per cent., 
and in the East, about 03 to 04 per 
cent. These special bricks are stated 
to add 20 to 25 per cent. to the roof- 
life, but for economic reasons they 
are not used extensively. Low 
alumina-silica bricks giving very good 
performance have recently become 
available Britain. 


(b) Basic 
There little difference the 
quality of basic bricks in the two 
countries. About 20 per cent. of the 
British and 70 per cent. of the Amert- 
can basic bricks are unfired. There 
is no clear evidence that any real 
advantage 1s gained from using such 


a high proportion of unfired basic 
bricks. The practice in metal-clad or 
in steel sheeting of basic bricks ts 
similar in each country, but in 
America considerable quantities of 
metal-clad bricks are used for sus- 
pended construction. Square-section 


hydraulically-pressed magnesite bricks 
are available in America, whereas in 
Britain, until recently, magnesite bricks 
have usually been made in tube form, 
which is cheaper but more difficult to 
handle in wall construction 

In Britain steel furnace hearths are 
constructed from burnt-in magnesite, 
rammed tarred dolomite, or patent 


preparations of finely-ground dolomite 
American furnace hearths are eithes 
burnt-in magnesite or rammed trom a 


series of magnesite ramming mixes 
with a range of analyses (per cent.) 
MgO 60-80, CaO 17-4). SiO. 10-4 


Fe.O, 6, and AI.O, 14-3 These ram 
ming mixes have been developed first 
because burnt dolomite would hydrate 
during the long American transport 
times, and secondly because the mixes 
reduce the hearth installation time by 


about 35 per cent. Recently a new 
preparation of this type with high 
magnesia content (YI per cent.) and 
low lime content (1-25 per cent.) has 
come into service. This” preparation 
combines the advantages of quick 


ramming with the durability associated 
with high magnesia content. 

Raw dolomite is generally used for 
fettling, and smaller amounts of burnt 
dolomite or magnesite are used for 
the bath bottoms or bad holes 


(c) Firebricks 


It as perhaps firebricks that 
America has a clear advantage tn 
quality. There are some good clays to 


which diaspore is added to produce 
bricks with higher alumina contents 
The bricks are hard-fired and com 
pared wth the British equivalents 
have the tollowing characteristics 
High bulk densities to 24 
yrms. per c. cm., as against IS to 
20 gms. per c. em. for Britain 


Low porosities to as 
against 20 per cent 
High cold crushing strengths 


&.000 to 12.000 as against 7,000 
Higher underload test values 
The type of brick produced in the 
35 to 40 per ALO, range gives 
very good blast’ furnace 


cent 
results in 


hearths and linings, open. hearth 
furnace checkers and, in one or two 
cases, even open hearth furnace 


It is also claimed that these 
low-porosity bricks are 


uptakes. 
hard-fired 
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more resistant to carbon disintegration 
n blast furnace linings 
(d) Carbon Bricks 

Out of a total of 235 blast furnaces 
n America there are eighty-six 
with carbon in the hearth, 1.e., 37 per 
Ihe British percentage is about 
American Ihe ditlerent 
carbon bricks in the two 
under detailed 
This British brick, made 
from coke and tar, may have some 
chemical advantages over its American 
equivalent made trom anthracite, and 
iso certain advantages in design 


now 


cent 
halt the 
quality of 
countries as sul con- 


ideration 


Application 

In blast furnace practice, firebricks 
burnt at 1.580 having a retractori- 
ness of 1.760 ©... are used in the bosh, 
the lower part of the shaft and near 
the throat, the remainder of the ftur- 
nace being lined with firebricks burnt 
it 1.490) having a refactoriness ot 
Hearths are either carbon 
brick of 40 per cent. ALO, hard-fired 
tirebrick With the latter type ot 
brick one furnace has produced 
000,000 tons on one lining 


In stoves elaborately-shaped fillings 
are being replaced by simple shapes, 


ind there is a tendency to use lower 
vrade siliceous firebricks where trouble 
has been experienced on the top 
courses 

In open 
popular root 
1S in. thick 
although one 
with 12 an 
had IS 
ribs. In the 
portion of — the 


most 
rings 


hearth furnaces the 
construction 
with IS in. ribs, 
root had 9 in. rings 
ribs, and another 
rings with 21 in 
latter the centre 12 ft. 
crown was 21 in 
throughout In general, American 
roots are thicker than British 
Super-duty low-alumina bricks have 
been applied, both as complete roots 
and as strips over the back and front 
linings. The strips are generally 6 ft 
wide on the back and 3 ft. on the 
front. One serious drawback the 
heavy breakages in handling, which 
are sometimes as high as 1S per cent. 
Trials are being made of “zebra” 
roots (mixed silica and basic brick), 
reports on which vary trom a 20 pet 
cent. increased roof-lite to no increase 
in roof-life but a shghtly greater rate 
of production 
Front and back 


lining practice is 


similar to British in the types of brick 
Generally, metal- 
cased and made of untired 
chrome-magnesite. 

Basic ends consisting of uptakes 
and ramp roofs are also performing 
a usetul service and it is not uncom- 
mon for such ends to last for over 
SOO heats without repairs. It is claimed 
that when this construction is em- 
ployed, the nature of the slag deposit 
changes and it is easier to remove 
Door construction has received con- 
siderable attention, excellent 
results are reported with the use of 
high-magnesia ramming mixes on a 
welded stud foundation. 

The use of magnesia ramming mixes 
for hearths has definite advantages in 
reducing installation time, and the per- 
formance of the new 90 per cent. 
MgO, low-CaO ramming mix, with a 
special size grading, 1s a matter ot 
considerable interest and importance. 
Using this material, a 200-ton furnace 
requiring about 100 tons of ramming 
took 90 hrs. from start of ramming to 
tapping of first) charge, including 
24 hrs. holding the bath at about 
1600) ©. The ramming time was 
13 hrs. and the setting time 5 hrs. 

Excellent results are obtained in 
checkers using first-quality firebricks 
containing 35 to 40 per cent. ALO 
and having low porosity.  Firebricks 
with strong bloating tendencies are 
used in ladles. In the casting pit an 
outstanding feature is the widespread 
use of plumbago stoppers. 

The initial treatment of refractories 
in new and repaired open hearth fur- 
naces in the two countries varies con- 
siderably. In the larger American 
plants it is quite common to tap the 
first charge between 24 and 36 hrs. 
after the initial heating has com- 
menced. The longest time noted was 
61 hrs.; the remainder were all less 
than SO hrs. Since it is the British 
practice not to tap until 60 to 80 hrs. 
after beginning the initial heat, some 
modifications of our heating-up tech- 
nique seems to be desirable. 


these are 
fired or 


used 


Performance 

When comparisons are made on the 
only practicable basis, 1e., “unit roof- 
life,” which takes account of variations 
in’ brick thickness, British practice 
gives an average figure of 150 to 170 
unit roof-life) and the comparable 
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FOR:—THE DECORATION OF POTTERY 
AND GLASS, ON GLAZE OR UNDER- 
GLAZE, SPRAYING, PRINTING AND 
PAINTING, SILK SCREEN AND LITHO- 
GRAPHIC PROCESSES 

BODY AND GLAZE STAINS. OXIDES 
FOR IRON ENAMELS. LOW SOL AND 
LEADLESS GLAZES AND FRITTS FOR 
ALL PURPOSES. 


JAMES DAVIES 
(BURSLEM) LTD. 
CLYDE COLOUR WORKS - BURSLEM - STOKE-ON-TRENT 


Telephone : Stoke-on-Trent 84504-5 Telegrams: Vitretin, Burslem 
€ an 


American figure appears to be about furnace hearth and checkers, giving 
120 to 140. American lining lives are a large measure of protection from 
generally between 100 and 180 heats, over-heating. Considerable extrac- 
and the effect of water-cooling was tion of waste heat and preheating 
stated in one case to increase the lining of incoming air takes place in the 
life from 77 to 177 heats. Basic end uptakes, the very large slag pockets 
construction, with a life of about SOO and the fantails: 

heats, has a definite advantage over Systematic cleaning of checkers 
the more prevalent British silica end by steam lances to maintain high 
construction. In America suspended elliciencies. 

construction for basic ends was stated The larger the furnace the more 


to give better results than normal con- pronounced these etlects become. 
struction. The use of ramming mixes 

on a welded stud foundation for doors Consumption Rates 

gives lives of 120 to 180 heats against In Table | the consumption of 
1S to 40 for ordinary doors, and is refractories per ton of steel is given 
worthy of some attention, although for typical American and British fur- 
the cost is about six times that of naces (all fixed), together with the 
ordinary doors. tonnage normally tapped. 

Checkers in American furnaces have The indications are that increasing 
exceedingly long lives—figures of the furnace size reduces the refractory 
4,000 heats, or indefinitely long lives consumption considerably in both 
with small replacements of the top countries, and that British consump- 
courses about every 500 heats, are tions are higher, as might be expected 
quite common. This appears to be due’ from the heavier slag rate and longer 


to: refining times. 
The use of firebricks of excellent This reduction in refractory con- 
quality; sumption rate with size is parallel to 


The long distance between the — the reduction in fuel consumption rate 
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(74h). and it is interesting to note 
that both 
expected trom geometrical 
The total area of the walls and 
hearth furnace 
increases More slowly than the size in 
tons tapped. bor example, a 
tapping 200 tons will have a bath and 
times total wall 
area about | times that of a furnace 
tapping LOO tons Therefore the root 
and wall areas per ton will be less in 
the larger furnace by a little over 20 
per cent. Refractory wear is governed 
to a great extent by area exposed, and 
therefore the consumption rate should 
fall with size 

Similarly, heat losses are due to con- 
duction through the walls and to air 
leaks, both of which are proportional 
to the total The total losses wall 
with size but rapidly: 
fuel consumption rate 


these results could be 
considera- 
Lions 


root of in open 


root area | 6 and a 


merease less 
therefore the 


should fall 


Conclusions 

Ihe quality of sthea bricks used in 
America Slightly better, the 
quality tirebricks considerably 
better Britain. Basic bricks 
Standard in both 
basic ends on 
extensive tu 


than in 

mylar 
countries The use of 
hearth 


cooling, and the use of 


open furnaces 


nace archless 
water-cooled door trames give Ameri 
udvantage 
made ot 

hearth 
rammed 


ean practice some 


British, Extensive use os 
mixes for 


j 
afte 


ramnmung 
constructior and 
with plastie basic material 
In tern unit 
er than 


Dasic nds and checkers 


root-lite) Britis 
Amernean, but 


practitoe ts 
linings 


lives on American” furnaces 
size Of American tur 
naces in itself reduces the amount of 
refractories consumed per ton. ot 
ingots. However, even when furnaces 
of similar size are compared, British 
furnaces consume refractories 
per ton of ingots on account of 
the higher metallurgical load, heavier 
slag weight and longer refining times 

In America both new and repaired 
furnaces are brought up to steelmaking 
temperature from cold) much more 
quickly than in Britain, 


better 


The 


larger 


THE COLLAPSE METHOD 
OF DESIGN 


Bp the above title. Technical 

Brochure No. §, issued by the British 
Constructional Steel Association, Artillers 
House, Artillery Row, Westminster, S.W.1, 
is available. It is largely built round the 
work of Professor J. Fk. Baker. who inves 
time ago the carrying 
capacity of a series of small-scale portal 
frames on behalt of the Institute of 
Welding. and who has) continued his 
investigations since then 

It is of particular interest to the con 
structional steel engineer, dealing with 
the plaste theory and the collapse 
method of designing single-span beams: 
with continuous rectangular 
pinned-base portals pinned 
portals; the with 
bending moment 


tigated some 


beams 
ridge-ty pe 


hase load 
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TUR KERAMIK GLAS EMAIL 
\ 


Appearing fortnightly Oth per month) 


In German Language | 


First class Journal for advertisements 


Orders and enquiries should be addressed to 


VERIAG DES SPRECHSAAL. MULLER & SCHMIDT COBURG WESTERN GERMANY 


AMERICAN CERAMIC SOCIETY 


of papers appearing the Gaskins, (Sierra Tale and Clay 
American Ceramic Society Bulletin Co... Los Angeles, Calif.) 


for October, 1952, are as follows Covering the Society’s Journal tor the 
“High Temperature Resistance Ther same month, the titles are as follows 
mometer Temperature Controller.” by “Thermal Expansion of Non-metallic 


W. B. Crandall and P.M. Hackett Crystals” by J. B. Auston. (Research 
(New York State College of Ceramics, Laboratory, United States Steel Com 
Alfred. and Niagara Electron pany, Kearny, New Jersey.) 


| aboratories, Andover, N.Y.) “Colorimetry of Glazes.” by Philip I 
\ Method for Studying the Resist O'Brien (Department of Engineering 
ance of Enamels to Abrasion by Rapidly University of California, Los Angeles, 
Moving Particles Suspended in) High California.) 
Temperature Flames.” by Nick ‘Radiation-Absorbing Glasses hy 
Poulos (Georgia Institute of Tech Gordon Brewster and Norbert J 
nology Atlanta, Ga.) Kreidl (Bausch and Lomb Optical 
“Applications of Thermodynamics in) Company, Rochester, New York.) 
Ceramics. VI. Summary, Bibliography. “Long-Time Load Tests on Com 


ind Sources of Data.” by J. F. Wyant mercial Classes of Fire-Clay Brick.” by 
and W. D. Kingery (Massachusetts J. A. Crookston and D. Torgeson 


Institute of Technology, Cambridge (Hays Laboratory, Harbison-Walker 

Muss.) Refractories Company Pittsburgh 
‘The Vibrating-Plate Vixcometer An Pennsylvania.) 

Aid in Slip-Casting Control” by J. G “Oxidation Products Which Con 

Woodward. (Radio Corp. of America tribute to the Oxidation Resistance 

R.C.A. Laboratories) Div... Princeton of TiC-Base Cermets.” by Harold M 

NJ) Greenhouse (Engineering Experiment 


Historical Background Development Station, The Ohio State University 
Use of Tale in Ceramic Bodies.” by Columbus. Ohio.) 
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New German Glass Industry 
Headquarters 


NTENDED to serve as a demonstra 
many possibilities of 
vlass in building work and, 
functionally, as the administrative 
centre of the German glass industry, a 
recently been 


tion of the 
ulso, 


new headquarters has 
Dusseldort. 
architect 
modern 


Over 


erected in 
Designed by 
Ptau, this extremely 
ittractive building took 
months to plan and sixteen months to 
and oat particularly 


Bernhard 
and 
seven 


construct, 


interesting in that glass has been used 
for every purpose within the realms of 


possibility, yet without exaggerating 
its use 

The building itself is) borne on 
interior steel pillars and gable walls so 
that fagades and interior partitions 
could be of the curtain type, lending 
themselves to the use of lightweight 
materials and giving greater lightness 
inside 

Opening into a small reception room, 
wall reflecting mirrors give a 
effect, is topaz-coloured 


Ww he we 


Spc 1OUS 


plate-glass entrance door. In the halls, 
both on the ground floor and on the 
three upper storeys, as well as in the 
outside wall of the staircase, glass- 
bricks have been used. The ceiling of 
the staircase also. carries circular 
glass-bricks embedded in concrete 

Besides the office accommodation 
on the ground floor there 1s a special 
room for exhibiting the products ot 
the West German glass industry. The 
exquisite light effect in this room is 
caused by a combination of concrete 
glass-brick ceiling, an outside wall of 
patterned wire glass and the light green 
Sheets of opaque glass used in the 
other walls 

The partitioning walls of the three 
Olfice storeys are of painted patterned 
wire glass and polished plate-glass in 
a very small profiled iron-wood trame 
Between the floors mats of glass wool 
are used for sound insulating purposes. 

Iwo conterence rooms and a 
refreshment room are on the top floor 
of all. Here again the decoration ts 


A view of 
the Conference 
Room 


J 
a 
Bik. 
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quite unique and ts provided by dark 
brown mirror glass on the walls, light 
topaz-coloured window sheets, almond 
green curtains and a fine grey carpet 
In the refreshment room, beige- 
coloured opaque glass sheets cover the 
walls and floor. The street side of the 
refreshment room is a Whole glass 
front, double lined, and between the 
two plates exotic flowers are growing 
There is also a large sliding glass door 
leading to a terrace. 


Dallow, Lambert and Co. Ltd, of 
Leicester, announce a new type of unit 
dust collector, which is at present 
available in the 100 Series, and will 
shortly be offered in two other series, 
50 and 150, making a total of 135 dif- 
ferent combinations from which require- 
ments may selected. Fixed fan, 
filter and storage capacities have, in the 
past, limited application of large units 
The new unit under the trade name 
“Dustmaster” is claimed to overcome 
this limitation 


A view of the entrance hall 


MARMADUKE MELLOR LTD. 


Potters’ Merchants, 3 Adventure Place 
HANLEY, STOKE-ON-TRENT 


China Clays, China Stone, Ball Clays, Fireclays, 
Sundries. 


Flints : English Sea Washed, English Washmill, 
French. French Cylinder Grinding Pebbles. Belgian 
Cylinder Lining Blocks. 
Sole Agents for U.K 


R. Frere-Everard—Belgian Silex Lining Blocks 


Comptoir des Galets de la Manche—French Grinding 
Pebbles 


Phone: Hanley 1920. Grams: ‘Silex, Stoke-on-Trent”’ 
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FOR SALE 


"SED BROKEN SCOTTISH STEEL WORKS FIREBRICKS, hand 
cleaned. regularly for sale. Thomas Mouget & Co. Ltd... 24 Cornfield 
Road, Middlesbrough 


FOR SALE 


SRENCH CAMEROONS HIGH GRADE RUTIEE available immediate 
shipment and regular supplies. Offers to Box No. 16. CERAMICS, 
Hagden Lane. Watford. Herts 


APPOINTMENT VACANI 


hae NG MAN with experience of silicate analysis and the testing of 
ceramic materials required for the development of a testing and control 
laboratory in the expanding ceramic section of the Nelson’ Research 
Laboratories This vacancy offers good opportunities for advancement to a 
man of ability and initiative. Please reply quoting reference 846D to Central 
Personnel Services. the English Electric Co. Ltd.. 336.7 Strand. London, W.¢ 
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is an Arrow Press Publication. Published Monthly 
Subscription Rat 28s per annum 


y Arrow Press Ltd. at 187 Haeden Lane, Watford, Herts 
Techpress, Watford Telephone: Gadebrook 2308 9 
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YOUR § Specific needs 


These latest type Simpson ‘‘ Mix-mullers”’ 


provide ‘the heart’ of your dry-mix process. 

Through the use of air-floated clays the 

need for blungers, filter presses, and & 
magnetic separators is eliminated. Proved 3 
in use on (a) Refractory Brick (b) Electrical , 
porcelain (c) Tiles and other ceramic bodies. 
Results are extremely accurate—each batch 
is controlled to desired specifications. 


Inset picture shows the No. 2 size with 
mullers (adjustable for height from 
bottom of pan) and the plows which 
turn over the material and direct it 
in front of the mullers. The Hood 
(not shown) supplied as standard for 
all ceramic installations. 


The AUGUST-SIMPSON MIX- 
MULLER Model 00 for 
laboratory or pilot plant 
work—capacity 4 cu. ft. 
per batch. Automatic dis- 
charge, this model is fitted 
with a Three-speed Drive. 


"Ds 
DEMONSTRATIONS: Our demonstration plant is | ritish 

available for either small or large-scale tests | Contin Canada ya, 
with your own materials. All tests are treated 
confidentially. 


TELEPHONE: 
HALIFAX 61247/8/9 

TELEGRAMS: 
LIMITED AUGUST, HALIFAX 
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RAWDON 3 INCH DE-ATRING PUG 


Phis new RAWDON 3 inch De-airing the smallest in our range — 1s 
intended primarily as a high-speed production machine where small de-aired 
extruded sections are required 

If your normal Works output deals with bigger stuff, then we have our 
6 inch, 10 inch and 17 inch machines and this one becomes ideal for your 


laboratory —self contained with motor, drive, vacuum pump and _ air filter 


as a single unit 
It is a robust two stage machine with totally enclosed gear box with worm 
drive. It has feed packing rollers in both top and bottom pugs and 
adjustable mouthpiece. An important feature is the ease with which it can 
i 


be totally dismantled for cleaning and correctly reassembled atterwar 


Pioneers of De-Atring Extrusion 


MOIRA, Nr. BURTON - ON - TRENT 


| 


